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Environmental  Analysis  Report 


I.  Description  of  Proposed  Action 
Introduction 

This  Environmental  Analysis  Record  (EAR)  concerns  the  possible 
Impact  of  proposed  oil  and  gas  lease  operations  on  National 
Resource  Lands,  administered  by  the  BLM  in  the  Roseburg  District. 

The  BLM  lands  involved  are  listed  by  legal  subdivision  (see 
Appendix  II) .  Overlapping  of  lease  applications  exist  between 
the  Eugene,  Coos  Bay,  and  Roseburg  Districts.  A  total  of  39 
lease  applications  covering  66,953  acres  have  been  submitted 
by  Mobil  Oil  Corporation.  Of  this  acreage,  1,461  acres  are  in 
the  Coos  Bay  District  and  800  acres  are  in  the  Eugene  District. 

The  proposed  lease  sites  under  the  Roseburg  District’s 
administrative  jurisdiction  are  depicted  on  page  one.  The 
39  applications  considered  in  this  EAR  were  among  212  applications 
on  file  as  of  February  9,  1976,  for  Federal  oil  and  gas  leases  in 
Oregon.  The  applications  are  located  in  seven  BLM  districts,  and 
each  district  office  will  prepare  an  environmental  analysis  record 
before  decisions  are  reached  on  the  applications.  A  statewide 
overview  of  the  development  which  might  occur  if  the  leases  are 
issued  is  included  in  Appendix  IV. 

An  interdisciplinary  team  of  BLM  resource  specialists  from 
the  Roseburg  BLM  District  prepared  the  analysis. 

Information  on  the  land  and  associated  resources  in  the  EAR  were 
obtained  from  inventories  and  data  furnished  by  Federal,  State, 
and  local  agencies  as  well  as  individuals  having  knowledge  of 
the  lands  involved.  Data  recorded  in  BLM  inventory  documents 
called  Unit  Resource  Analyses  (URA)  was  utilized.  Land  use 
capabilities  and  potential  resource  conflicts  are  listed  in  a 
document  called  Management  Framework  Plan  (MFP) .  The  two 
documents  have  inventories,  conditions,  uses,  production,  quality 
and  management  potentials  for  defined  geographic  areas  of  BLM 
administered  lands. 

Oil  and  gas  leasing  is  pursuant  to  the  Act  of  February  25,  1920 
(41  Stat.  437),  as  amended  (30  U.S.C.  181-263).  Pertinent 
regulations  are  found  in  the  Code  of  Federal  Regulations,  Public 
Lands:  Interior,  Title  43,  Group  3100.  (A  copy  of  43  CFR  is 
available  at  all  BLM  offices.) 

The  lands  applied  for  oil  and  gas  leasing  are  not  in  a  known 
geologic  structure  (KGS) ,  and  therefore  are  considered  as  non¬ 
competitive  lease  applications. 
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Energy  related  programs  have  a  high  departmental  priority. 

The  Bureau  has  the  responsibility  of  insuring  that  within  the 
framework  of  environmentally  sound  policies,  energy-mineral 
development  be  encouraged.  Further,  the  Government  should 
receive  a  just  return  for  the  leaseable  and  saleable  energy- 
mineral  resource  vdien  it  permits  development  and  production. 
(Reference;  BLM  1603  Manual  Supplement.) 

Proposed  Action 

The  proposed  action  is  the  non-competitive  leasing  of  Federal 
lands  in  the  western  portion  of  the  Roseburg  District  totaling 
approximately  66,953  acres,  including  overlapping  areas  in  the 
Coos  Bay  and  Eugene  Districts  (see  map  page  1) .  The  oil  and  gas 
leasing  program  incorporates  regulations  and  procedures  to  protect 
environmental  values  (see  Appendix  III) . 

The  Environmental  Analysis  Record  analyzes  the  proposed  action 
and  alternatives  in  light  of  these  regulations ,  and  documents 
the  analysis  of  the  anticipated  impacts  upon  the  environment 
due  to  the  proposed  oil  and  gas  leasing  and  alternatives. 
Recommendations  for  mitigation  and  enhancement  are  made  and 
incorporated  in  lease  stipulations . 

After  this  analysis  and  before  any  lease  is  issued  an  evaluation 
of  specific  tracts  of  land  included  in  non-competitive  applications 
will  be  made  to  determine:  (1)  whether  tracts  will  be  withheld  from 
leasing;  and  (2)  what  stipulations  will  be  required  to  implement 
necessary  mitigating  measures  on  tracts  to  be  leased,  including 
identification  of  no  surface  occupancy  areas. 

After  lands  are  leased,  the  lessee  must  submit  to  the  USGS  a  Plan  of 
Operations  before  on-the-ground  activity  can  begin.  The  plan  is 
reviewed  for  compliance  with  applicable  Federal,  State,  and  local 
regulations.  In  addition,  the  plan  must  be  compatible  with  lease  and 
land  use  permit  stipulations  of  the  oil  and  gas  leasing  regulations, 
recommendations  developed  in  the  EAR,  and  stipulations  developed 
before  the  leases  were  issued. 

Federal  Oil  and  Gas  Leasing  Procedures 


Roles  of  Bureau  of  Land  Management  and  U.  S.  Geological 

•  BLM  administers  Federal  laws  and  regulations  relating 
to  mineral  resources  on  land  under  its  primary  jurisdiction 
(National  Resource  Lands) ,  Federal  lands  withdrawn  for  other 
agencies,  acquired  Federal  lands,  and  Federal  mineral  reserves 
in  private  lands.  BLM,  in  consultation  with  the  Geological  Survey, 
determines  whether,  and  the  conditions  under  which.  Federal  oil 
and  gas  leases  will  be  issued.  If  the  lands  being  considered  for 
leasing  are  withdrawn  for  another  Federal  agency,  that  agency  is 
Involved  in  the  process  of  determining  whether  the  land  will  be 

leased.  All  Federal  lands  within  the  EAR  boundaries  are  National 
Resource  Lands. 
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After  leases  are  issued  on  lands  administered  by  BLM,  the 
Geological  Survey,  after  consultation  with  BLM,  administers  oil  and 
gas  operations  on  the  leases.  The  Geological  Survey  is  responsible 
for  maintaining  engineering,  geologic,  geophysical,  economic,  and 
other  technical  expertise  needed  to  assure  compliance  with  applicable 
laws,  regulations,  and  Departmental  objectives.  BUI  and  Geological 
Survey  responsibilities  for  administration  of  oil  and  gas  operations 
on  Federal  leases  are  described  in  Secretarial  Order  2948  and  the 
implementing  working  agreement.  (Copies  of  the  order  and  working 
agreement  are  included  in  Appendix  III) . 

Administration  of  Geophysical  Explorations :  Geophysical 
explorations  normally  are  conducted  before  an  oil  and  gas  lease 
is  obtained.  However,  the  procedures  are  described  here  to 
provide  an  overview  of  the  full  range  of  administrative  activities 
relating  to  oil  and  gas  operations  on  Federal  lands. 

If  an  operator  wants  to  conduct  geophysical  explorations  on  BLM 
administered  lands,  he  must  file  a  notice  of  intent  with  the 
appropriate  BLM  district  manager  before  he  enters  the  land  (43  CFR  3045) 
This  regulation  does  not  pertain  to  lands  where  the  Federal  Government 
owns  the  mineral  rights  but  not  the  surface  rights.  When  he  signs  the 
notice  of  intent  form,  the  Geophysical  operator  agrees  to  conduct 
the  exploration  activities  according  to  terms  and  conditions  designed 
to  minimize  adverse  impacts.  See  Appendix  III  for  a  copy  of  the  form 
and  the  terms  and  conditions.  The  operator  must  also  file  a  bond 
before  entering  the  land. 

When  a  notice  of  intent  is  received,  a  BLM  district  staff  specialist 
reviews  the  proposed  operation  and  may  meet  with  the  operator  in 
an  effort  to  minimize  the  environmental  effects  of  the  surveys. 

Upon  completion  of  operations,  the  operator  must  restore  the  area 
as  nearly  as  practicable  to  its  original  condition. 

Pre-Lease  Procedures 


(1)  Land  Use  Planning.  Land  use  capabilities  and  potential 
resource  conflicts  are  considered  in  a  document  called  a 
Management  Framework  Plan  (MFP) .  The  MFP  indicates  how  land 
uses  in  a  planning  area  will  be  coordinated  and  identifies 
constraints  for  future  actions  taken  in  the  area.  Basic 
resource  data  are  recorded  in  inventory  documents  called 
Unit  Resource  Analyses  (URA’s). 

(2)  Environmental  Analysis .  Before  a  decision  is  made  on 
whether  oil  and  gas  leases  will  be  issued  in  a  specific  area, 
BLM  prepares  an  Environmental  Analysis  Record  (EAR) .  The  EAR 
describes  the  setting  in  which  the  action  is  to  occur,  possible 
environmental  impacts  of  the  proposed  action,  and  measures  to 
reduce  adverse  impacts  of  the  proposed  action. 
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(3)  Lease  Stipulations.  Information  gathered  in  the  land  use 
planning  and  environmental  analysis  processes  and  other  data 
are  used  by  BLM  to  determine  whether  oil  and  gas  leases  will 
be  issued  for  specific  lands  and,  if  so,  the  conditions  or 
stipulations  to  v^ich  the  prospective  lessees  will  have  to 
agree  prior  to  the  issuance  of  the  leases.  Most  of  the 
stipulations  in  oil  and  gas  leases  issued  in  recent  years 
relate  to  the  prevention  or  mitigation  of  unfavorable 
environmental  impacts . 

All  oil  and  gas  leases  issued  by  BLM  at  the  present  time 
contain  an  open-ended  set  of  stipulations.  The  stipulations 
are  included  on  BLM  Form  3109-5 ;  a  copy  is  included  in 
Appendix  III.  These  stipulations  insure  that  after  the  lease 
is  issued,  USGS  and  BLM  have  additional  opportunities  to 
specify  measures  the  lessee  must  take  to  protect  environmental 
values . 

Oil  and  gas  leases  also  contain  site-specific  stipulations. 

These  stipulations  are  developed  individually  for  each  lease  area. 

(4)  Classification  Report.  Before  a  lease  is  issued,  a 
classification  report  is  prepared  by  the  Geological  Survey 

to  determine  whether  the  lease  will  be  issued  on  a  competitive 
or  noncompetitive  basis.  The  Geological  Survey  determines 
whether  all  or  any  parts  of  the  area  applied  for  are  within  a 
Known  Geologic  Structure  (KGS) ,  An  area  is  classified  as 
being  within  a  KGS  if  it  is  within  the  trap,  whether  structural 
or  stratigraphic,  of  a  producing  oil  and  gas  field  as  best  as 
can  be  determined  from  the  geologic  data  available  for  leasing 
until  it  is  offered  at  a  competitive  lease  sale.  If  the  area  is 
not  within  a  KGS  it  may  be  leased  on  a  noncompetitive  basis. 

No  Known  Geologic  Structures  have  been  identified  in  Oregon. 

Lease  Issuance.  If  a  tract  has  not  been  previously  leased,  a 
lease  is  issued  on  a  noncompetitive  basis  to  the  first  applicant 
(1)  if  the  land  is  legally  available,  (2)  if  USGS  determines  that 
it  is  not  a  KGS,  and  (3)  if  BLM  determines  through  the  land  use 
planning  and  environmental  analysis  processes  that  oil  and  gas 
development  is  acceptable  and  appropriate. 

When  leases  outside  KGS’s  expire,  terminate,  are  relinquished  or 
cancelled,  land  use  plans  and  environmental  analyses  are  reviewed 
to  determine  whether  the  tracts  should  be  reoffered  for  leasing 
and,  if  so,  the  kind  of  stipulations  to  be  added  to  the  new  lease. 

The  tracts  are  reoffered  by  being  posted  on  a  monthly  list.  All 
applications  for  the  posted  tracts  received  during  the  filing 
period  are  considered  to  have  been  filed  simultaneously.  A  public 
drawing  is  held,  and  one  application  is  drawn  for  each  tract. 

If  there  are  no  simultaneous  applications  for  a  tract  it  becomes 
available  to  the  first  application  submitted  subsequent  to  the 
drawing.  Noncompetitive  leases  are  currently  issued  for  a  primary 
term  of  10  years. 


Since  Oregon  has  no  KGS  areas  at  this  time,  no  competitive  leasing 
is  scheduled  in  the  state. 

Lessees  must  furnish  bonds  conditioned  upon  compliance  with  the 
lease  stipulations.  Bonds  must  be  furnished  before  a  competitive 
lease  is  issued  and  before  a  drilling  permit  is  issued  on  a  non¬ 
competitive  lease. 

Post-Lease  Procedures.  During  the  term  of  the  lease,  the 
Geological  Survey  supervises  operations  of  the  lessee  in  that 
portion  of  the  lease  tract  within  the  "area  of  operations." 

(See  the  implementing  working  agreement  for  Secretarial  Order  2948 
in  Appendix  III  for  a  definition  of  the  area  of  operations.)  The 
Geological  Survey  asks  BLM  for  recommendations  on  surface  protection 
and  rehabilitation  measures  before  the  Survey  acts  on  requests  from 
lessees  for  approval  of  plans  for  drilling  or  other  surface-disturbing 
operations.  The  BLM  administers  the  oil  and  gas  leasing  regulations  and 
terms  of  the  lease  in  that  portion  of  the  lease  tract  outside  the  area 
of  operations. 

The  "open-ended"  lease  stipulation  (Form  3109-5)  requires  the  lessee, 
prior  to  entry  upon  the  land,  to  submit  for  approval  to  the  Geological 
Survey  a  map  and  surface  use  plan  explaining  the  nature  of  the 
anticipated  activity  and  surface  disturbance.  The  lessee  also 
submits  this  information  to  BLM,  If  the  lessee  proposes  to  conduct 
any  activities  which  would  disturb  the  environment,  he  will  be 
required  to  obtain  approval  from  the  Survey  at  least  once  during  the 
life  of  the  lease.  If  he  finds  oil  or  gas  and  wishes  to  drill 
additional  wells  to  develop  the  field  or  construct  facilities 
needed  to  reach  full  production,  he  will  be  required  to  return  to  the 
Survey  for  approval  of  plans  for  each  new  stage  of  development. 

The  information  the  lesses  must  furnish  in  the  surface  use  plan  is 
listed  in  the  Geological  Survey’s  Notice  to  Lessees  number  6  (NTL-6) . 

A  copy  is  included  in  Appendix  III. 

For  all  exploratory  well  proposals,  the  USGS  prepares  an  Environmental 
Analysis  in  consultation  with  BLM.  If  BLM  so  requests  the  Geological 
Survey  will  also  hold  a  joint  field  inspection  to  analyze  the  environmental 
impacts  of  the  proposed  action.  Stipulations  are  attached  to  the  drilling 
permit  to  minimize  adverse  environmental  impacts.  The  lessee  may  be  asked 
to  change  the  proposed  well  site  if  drilling  in  the  original  location  would 
have  severe  environmental  impacts. 

If  oil  or  gas  is  discovered,  lessees  are  required  to  submit  additional 
lease  development  plans  and  permit  requests  to  the  Geological  Survey 
for  approval.  After  USGS  has  reviewed  the  proposed  plans  and  permit 
applications  and  consulted  with  and  received  input  from  BLM,  the  proposed 
plans  are  modified,  if  necessary,  to  insure  that  proper  construction 
practices  are  followed.  The  lessee  is  required  to  prepare  for 
contingencies  such  as  fires,  accidents,  blowouts,  spills,  and 
leaks,  and  to  notify  various  state  and  Federal  agencies,  such  as  the 
Environmental  Protection  Agency,  in  the  event  of  an  oil  leak  or  spill. 
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The  Geological  Survey  is  responsible  for  final  approval  of  abandonment 
operations  when  oil  and  gas  operations  are  terminated.  The  Survey 
will  not  approve  the  abandonment  unless  reclamation  is  carried  out 
to  the  satisfaction  of  BLM.  When  abandonment  or  cessation  of 
operations  results  in  expiration,  cancellation,  or  relinquishment  of 
the  lease,  the  Geological  Survey  requests  BLM  to  inspect  the  lease¬ 
hold  area  for  compliance  with  the  surface  protection  and  reclamation 
stipulations  in  the  lease  and  drilling  permit.  The  lessee  is 
required  to  reclaim  the  area  insofar  as  practicable  to  its  condition 
prior  to  the  oil  and  gas  operations. 

Regulation  of  Oil  and  Gas  Operations  by  the  State  of  Oregon 

Oregon  is  an  associate  member  of  the  Interstate  Oil  Compact 
Commission  and  has  adopted  many  of  the  policies  and  model  rules 
suggested  by  this  group  of  state  regulatory  agencies.  State 
rules  require  bonding,  blow-out  prevention  equipment,  controlled 
disposal  of  brines,  and  the  cementing  and  casing  of  wells.  State 
law  also  sets  well  spacing  limits  and  provides  for  the  protection 
of  correlative  rights  of  landowners.  In  1961  the  Legislature 
passed  a  unitization  law  which  defines  the  conditions  for  forming 
field-wide  operating  units,  provides  for  settlements  between  working 
interests  and  allows  compulsory  unitization  when  75%  of  the  royalty 
ownership  favors  unit  operations. 

State  regulatory  authority  is  vested  in  the  Department  of  Geology 
and  Mineral  Industries  which  issues  drilling  permits,  approves 
casing  programs,  inspects  blow-out  prevention  equipment,  witnesses 
abandonment  plugging,  and  collects  well  records.  In  the  event  of 
a  discovery,  the  Department’s  rules  require  uniform  development 
and  regular  reporting  of  storage  and  production.  Stipulations 
added  to  the  drilling  permit  at  the  request  of  the  State  Department 
of  Environmental  Quality  require  compliance  with  State  air  and 
water  quality  laws. 

Before  drilling  permits  are  issued,  the  applications  are  reviewed 
by  the  Department  of  Environmental  Quality,  Water  Resource 
Department,  Fish  and  Wildlife  Commission,  and  the  Department  of 
Land  Conservation  and  Development . 

Summary  of  Oil  and  Gas  Leasing  and  Exploration  in  Western  Oregon 

Oil  and  gas  drilling  activity  in  Western  Oregon  has  fluctuated  widely 
over  the  years  since  the  first  wildcat  well  was  drilled  near  Newberg 
in  1902.  The  drilling  has  produced  numerous  shows  of  oil  and  gas  but 
no  commercial  discoveries.  Most  of  the  more  than  100  wells  drilled 
up  to  1975  in  Western  Oregon  were  less  than  2,000  feet  deep.  More 
than  20  wells  drilled  since  1940  were  over  4,000  feet  deep.  The 
deepest  was  drilled  in  1955  in  the  Siuslaw  National  Forest  in  Lane 
County;  it  was  drilled  to  a  depth  of  12,880  feet. 

Almost  all  oil  and  gas  drilling  in  Western  Oregon  has  taken  place 
on  private  land. 
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Ten  exploratory  wells  have  been  drilled  on  Federal  lands  in  Oregon. 
The  only  well  drilled  on  Federal  land  in  Western  Oregon  was  the 
deep  hole  in  the  Siuslaw  National  Forest. 

Drilling  activities  accelerated  on  private  land,  but  not  on  Federal 
land,  in  Western  Oregon  in  1975. 

Stages  of  Implementation 

Oil  and  Gas  Operations.  Petroleum  operations  progress 
through  five  phases:  (1)  preliminary  investigations;  (2)  exploratory 
drilling;  (3)  development;  (4)  production  and  (5)  abandonment.  The 
five  phases  are  illustrated  in  the  following  figure. 

Several  phases  may  occur  simultaneously  in  an  area.  One  company 
may  drill  an  exploratory  well  on  a  lease  while  another  company 
conducts  preliminary  investigations  on  adjacent  areas.  However, 
if  only  one  company  is  interested  in  the  area,  normally  only  one 
phase  of  the  operation  will  take  place  at  a  time. 

Exploratory  wells  are  drilled  on  a  small  percentage  of  the  area 
covered  by  preliminary  investigations. 

Preliminary  Investigations.  Preliminary  investigations  often 
precede  the  Issuance  of  a  lease.  They  are  described  in  this  section 
to  provide  an  overview  of  the  entire  range  of  oil  and  gas  operations. 

Preliminary  investigations  begin  with  an  office  review  of  geological 
and  technical  data  available  for  the  region.  In  many  oil  and  gas 
producing  regions,  an  office  analysis  may  develop  enough  information 
to  proceed  with  drilling  without  conducting  additional  preliminary 
investigations.  However,  the  office  analysis  may  indicate  only  a 
broad  prospective  area,  and  further  preliminary  investigations  may 
be  required. 

Preliminary  investigations  are  made  from  the  air  and  on  the  ground. 

(1)  Airborne  Investigations.  Small  aircraft  and  helicopters 
are  used  to  conduct  visual  reconnaissance,  photographic,  and 
geophysical  surveys, 

(2)  Surface  Investigations.  On-the-ground  geological  and 
geophysical  surveys  may  involve  either  casual  or  intensive  use 
of  the  land.  Casual  uses  generally  do  not  disturb  the  surface. 
Intensive  uses  include  operations  which  require  clearing  of  new 
access  trails,  movement  of  heavy  equipment,  or  other  actions 
which  can  result  in  substantial  surface  disturbance. 


PHASE  I 


PRELIMINARY  INVESTIGATON 
(Unknown  Geologic  Structure) 

Preliminary  investigations  are  carried  out  over 
targe  areas  from  aircraft  and  on  the  ground. 


PHASE  11 

EXPLORATON 

If  the  preliminary  investigations  indicate  that 
geologic  structures  may  contain  oil  and  gas, 
a  lease  is  obtained  and  an  exploratory  well 
is  drilled. 


PHASE  III 

DEVELOPMENT 

If  oil  and  gas  are  discovered  during  the  exploration 
phase  and  recovery  is  economically  feasible, 
the  field  is  developed  for  production. 


PHASE  IV 

PRODUCTION 

The  production  phase  Involves  operation  and 
maintenance  of  the  field  and  recovery  of  oil 
and  gas. 


PHASE  V 

ABANDONMENT 

When  the  field  is  abandoned,  equipment  is  removed, 
wells  are  plugged,  and  the  surface  is  reclaimed. 


AREA  SHO\»N  IN  PHASE 

H.ITLjIS:  AND  IL 


Airborne  surveys 
Surface  surveys 

Geochemical  surveys 
Stratigraphic  &  Other  AAapping 
Geophysical  surveys 
Explosive  method 
Thumper  method 
Vibrator  method 
Gravity  &  other  n>ethods 
Geologic  surveys 


Wildcat  well  drilling 
Access  roads 

Camp  and  buildings  (remote  areas) 


Development  drilling 
Access  roads 
Pipelines 
Utility  lines 
Separators 
Storage  tanks 
Camp  and  buildings 


Continued  drilling  and  development  of  field 
Pressure  maintenance  system 
Disposal  of  waste 

Secondary  and  tertiary  recovery  system 
Communication  and  production  systems 
Communities 


Equipment,  buildings  and  facilities  removal 
Field  cleanup 

Well  abandonment  and  plugging 
Eliminate  Hazard 
Surface  reclamation 
Landscaping 
Reseeding 

Other  erosion  control 
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SEQUENCE  OF  OPERATIONS  IN  AN 
OIL  AND  GAS  FIELD 


Geological  surveys  normally  are  a  casual  use.  Rock  outcrops 
and  topography  are  examined  to  determine  the  structural  attitude 
and  age  of  surface  formations,  and  geologic  maps  are  prepared. 

In  many  areas,  rock  outcrops  have  been  mapped  and  sufficient 
information  obtained  to  enable  the  geologist  to  recommend 
a  drilling  location  without  conducting  additional  surface 
exploration  work.  However,  when  surface  structures  are  not 
present  or  do  not  provide  conclusive  indications  of  subsurface 
structures,  geophysical  investigations  may  be  needed  to  outline 
structures  where  oil  or  gas  may  be  trapped. 

Geochemical  and  soil-gas  surveys  involve  casual  use  of  the 
land.  In  geochemical  surveys,  the  chemical  contents  of 
water,  soil  or  vegetative  samples  are  analyzed  for  the 
presence  of  oil  or  gas.  In  soil-gas  surveys,  soil  samples 
are  analyzed  to  determine  whether  minute  traces  of  gas 
have  escaped  to  the  surface  from  petroleum  reservoirs . 

In  geophysical  surveys,  subsurface  formations  are  evaluated 
by  analyzing  properties  such  as  gravity,  electrical  conductivity, 
magnetic  susceptibility  and  structural  attitude.  The  seismic 
survey  is  one  of  the  most  commonly  used  geophysical  methods. 

It  is  an  intensive  use  method  and  involves  the  use  of  heavy 
truck-mounted  equipment.  Other  geophysical  methods,  such  as 
temperature,  gravity,  magnetic  and  radiation  surveys,  usually 
are  confined  to  existing  roads  and  trails. 

In  seismic  surveys,  a  shock  wave  is  sent  into  the  subsurface 
and  the  time  required  for  the  wave  to  travel  to  and  return 
from  a  subsurface  horizon  is  recorded.  A  map  of  the  subsurface 
can  be  drawn  from  an  analysis  of  the  differences  in  the  time 
it  takes  the  wave  to  be  reflected  back  to  the  surface  from 
the  various  rock  formations . 

Explosive,  thumper  or  vibrator  methods  are  used  to  produce 
the  shock  wave . 

In  the  explosive  method,  shot  holes  are  drilled  to  a  depth 
of  50  to  200  feet.  Four  to  twelve  holes  are  drilled  per  mile 
of  line.  The  holes  are  loaded  with  5  to  50  pounds  of  explosives 
and  detonated.  The  same  hole  may  be  reloaded  and  shot  several 
times  to  find  the  depth  and  explosive  charge  returning  the  best 
reflection  or  refraction  signal. 

The  thumper  and  vibrator  methods  pound  or  vibrate  the  earth 
to  create  a  shock  wave.  Less  than  50  square  feet  of  surface 
area  is  required  to  operate  the  equipment  at  each  test  site. 

If  there  is  brush  or  loose  rock  in  the  area,  it  may  be  removed 
to  provide  a  more  solid  base  for  the  test . 

The  sensors  and  energy  source  are  typically  located  along 
straight  seismic  lines  laid  out  on  a  1-  to  2-  mile  grid. 

Existing  road  systems  are  used  where  available.  Lines  may 
be  cleared  of  vegetation  and  loose  rocks  to  improve  access 
for  the  trucks.  Each  mile  of  line  cleared  to  a  width  of 
8-1/4  feet  utilizes  one  acre  of  land. 
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Exploratory  Drilling.  This  phase  does  not  begin  until  a 
lease  has  been  acquired  by  the  operator.  In  areas  where  preliminary 
investigations  are  favorable  and  information  warrants  further 
exploration,  exploratory  drilling  may  be  conducted.  More  precise 
data  on  the  geologic  structure  are  obtained  by  stratigraphic  tests. 

The  presence  of  suspected  oil  and  gas  deposits  may  be  confirmed  by 
exploratory  drilling  of  deep  holes . 

Both  the  stratigraphic  tests  and  exploratory  wells  require  a  permit 
to  drill  issued  by  the  appropriate  Geological  Survey  District 
Engineer.  The  State  of  Oregon  also  regulates  exploratory 
drilling  and  associated  activities  and  facilities. 

(1)  Stratigraphic  Tests.  Stratigraphic  tests  holes  are  drilled 
100  to  500  feet  deep  to  locate  geologic  indicators.  The  holes 
are  usually  drilled  with  truck-mounted  equipment  and  disturb 

a  relatively  small  area.  Stratigraphic  holes  in  areas  of 
shallow  high  pressure  zones  are  cased.  The  roads  and  trails 
constructed  for  access  to  the  test  sites  are  temporary  and 
involve  minimal  construction.  The  drill  site  occupies 
approximately  900  square  feet  and  is  sometimes  placed  in  the 
center  of  a  new  or  existing  trails. 

(2)  Exploratory  Wells.  Exploratory  wells  are  deeper  tests  requiring 
larger  drilling  rigs  with  support  facilities,  and  may  disturb 

a  larger  surface  area  than  stratigraphic  tests.  Required 
facilities  include  roads,  drill  pads,  mud  pits  and — in  some  cases — 
camps  and  airports . 

Nationwide,  one  out  of  every  seven  exploratory  wells  drilled  in 
1974  was  finished  as  a  producer.  However,  only  one  in  59  resulted 
in  the  discovery  of  significant  recoverable  reserves  (more  than 
one  million  barrels  of  oil  or  six  billion  cubic  feet  of  gas) . 

Of  the  200  or  so  wells  drilled  in  Oregon,  none  has  been 
financially  successful. 

A^fter  a  drilling  site  has  been  selected,  a  heavy-duty  road 

is  built  to  move  the  drilling  rig  and  other  equipment  to 

the  location.  The  roads  are  not  designed  for  permanent  access. 

The  well  site  occupies  about  an  acre  and  is  cleared  of  all 
vegetation  and  graded  nearly  flat.  Depending  on  the  soil  in 
the  area,  the  well  site  or  drill  pad  and  roads  may  or  may  not 
be  graveled.  The  drilling  rig,  mud  pumps,  mud  pit,  generators, 
pipe  rack,  and  tool  house  are  located  on  the  drill  pad. 

Other  facilities  such  as  storage  tanks  for  water  and  fuel 
may  be  located  on  or  nearby  the  drill  pad. 

A  water  supply  is  required  for  mixing  drilling  mud,  cleaning 
equipment,  cooling  engines,  and  other  uses.  A  pipeline  may^ 

be  laid  several  miles  to  a  pump  installed  at  a  stream  or  to  a 
water  well. 
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The  drilling  mud  is  maintained  at  a  specific  weight  and 
viscosity  to  cool  the  bit,  reduce  the  drag  of  the  drill 
pipe  on  the  sides  of  the  well  bore,  seal  off  any  porous 
formation,  contain  formation  fluids  to  prevent  a  blowout 
or  loss  of  drilling  fluid,  and  bring  the  drill  cuttings 
to  the  surface  for  disposal.  Various  additives  are  used 
in  maintaining  the  drill  mud  at  the  appropriate  viscosity 
and  weight.  Some  of  the  more  rarely  used  additives  are 
caustic,  toxic,  or  acidic  in  nature.  Others  are  simply 
weight  additives  and  fluid  loss  additives. 

A  well  completion  requires  installation  of  steel  casing 
between  the  surface  casing  and  the  pay  zone.  The  casing 
is  selectively  cemented  to  provide  stability  and  to  protect 
specific  zones.  The  drilling  rig  and  most  of  the  support 
equipment  are  usually  moved  from  the  well  site  after  the 
casing  is  cemented. 

Storage  tanks  are  required  to  hold  oil  produced  from  an 
exploratory  well.  A  separator  may  be  required  to  separate 
the  oil  and  gas.  If  water  is  produced  with  the  oil,  a 
treater  may  be  needed .  The  gas  separated  from  the  oil  may 
be  burned  off  as  waste  during  the  initial  stage  of  develop¬ 
ment  of  an  oil  field. 

If  gas  is  discovered,  the  operator  is  allowed  to  flare  only 
enough  gas  for  a  short  period  of  time  to  determine  the  well’s 
capabilities.  The  well  is  then  shut-in  until  a  gas  line  is 
constructed . 

The  completion  of  several  exploratory  wells  as  commercial  producers 
usually  marks  the  beginning  of  the  development  phase. 

Development 

(1)  Well  Spacing  Pattern.  A  well  spacing  pattern  must  be 
established  before  development  drilling  begins  to  determine 
the  spacing  unit  assigned  to  each  well. 

If  a  well  spacing  pattern  has  not  been  previously  established 
for  the  area,  the  operator  proposes  a  spacing  pattern  to  the 
State  regulatory  agency  and  to  USGS  for  approval  pursuant  to 
the  Oil  and  Gas  Operating  Regulations,  30  CFR  221.  Information 
considered  by  USGS  in  establishment  of  a  well  spacing  pattern 
includes  data  obtained  from  the  discovery  well  on  the  porosity, 
permeability,  pressure,  lithology  and  depth  of  formations  in 
the  reservoir ;  data  on  well  producing  rates  and  type  of 
production  (predominantly  oil  or  predominantly  gas)  and  the 

effects  of  the  proposed  well  spacing  pattern  on  the  economics  of 
recovery. 
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Most  spacing  patterns  established  at  the  present  time  for 
Federal  leases  are  from  10  to  40  acres  per  well  for  oil 
production  and  units  of  160,  320,  or  640  acres  per  well  for 
gas  production. 

(2)  Drilling  Procedures.  Procedures  used  in  drilling 
development  wells  are  about  the  same  as  those  used  for  a 
wildcat  well,  except  that  there  usually  is  less  subsurface 
sampling,  testing  and  evaluation. 

(3)  Surface  Use.  Facilities  required  for  development  drilling 
may  include  access  roads;  well  sites;  flowlines;  storage  tank 
batteries;  facilities  to  separate  oil,  gas,  and  water;  and 
injection  wells  for  salt  water  disposal.  In  remote  locations, 
camps  and  air  strips  may  be  required. 

Access  roads  usually  are  better  planned,  located  and  constructed 
than  roads  built  during  the  drilling  of  wildcat  wells. 

When  an  oil  field  is  developed  on  a  spacing  pattern  of  40 
acres  per  well,  the  wells  are  1/4  of  a  mile  from  each  other. 

If  a  section  (1  square  mile)  is  developed  with  16  wells,  at 
least  4  miles  of  access  roads  are  built,  and  approximately 
4  to  6  miles  of  flowlines  are  installed  between  the  wells 
and  the  tank  batteries. 

Surface  uses  in  a  gas  field  will  be  significantly  less  than 
in  an  oil  field  because  gas  wells  usually  are  drilled  on 
160-acre  per  well  or  larger  spacing  units.  A  160-acre  per 
well  spacing  pattern  requires  four  wells  per  section  and 
approximately  2  miles  of  access  roads  and  pipelines. 

Separation  and  storage  facilities  are  not  required  for  gas 
production  unless  the  production  is  rich  in  liquids,  or 
condensate.  It  may  be  sold  without  separation  and  the 
purchaser  may  separate  the  liquids  at  a  central  processing 
point  far  removed  from  the  lease. 

Production.  Oil  and  gas  field  facilities  are  illustrated  in 
the  following  diagram. 

(1)  Well  Facilities 

(^)  Of 1  Fields .  Pressures  in  some  petroleum  reservoirs 
are  great  enough  to  force  oil  to  the  surface.  The  result  is 
a  flowing  well.  However,  most  oil  wells  in  the  United  States 
require  the  use  of  some  means  of  artificial  lift  to  bring  the 
oil  to  the  surface.  Pumping  and  a  technique  known  as  "gas 
If ft  ^re  the  two  methods  of  artificial  lift  used  at  present. 
Flowing  wells  and  wells  with  gas  lift  facilities  require  a 
minimum  of  equipment  at  the  surface  and  produce  little  or  no 
sound.  All  pump  systems  require  more  surface  equipment 
and  create  more  noise  than  flowing  wells  and  gas  lift 
facilities . 
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FLOWING  OIL  PRODUCTION 

^/ell  and  Flow  Lines  •  Separation  and  Storage  •  Salt  NA/ater  Disposal 
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FACILITIES  IN  A  FLOWING  OIL  FIELD 
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i*  Flowing  Wells .  The  surface  equipment  at  the  head 
of  a  flowing  well  may  be  limited  to  a  series  of  valves,  or 
"Christmas  tree"  and  a  fenced  service  area  ranging  from 
15— by~15  to  50— by— 50  feet  around  the  wellhead  and  Christmas  tree. 

ii.  Artificial  Lifts. 

(i)  Pumping.  Over  90  percent  of  the  oil  wells  in  the 
United  States  in  1971  were  on  artificial  lift,  and  most  of 
the  artificial  lift  wells  used  sucker  rod  pumps.  Other  pumps 
commonly  used  on  oil  wells  are  hydraulic  and  centrifugal  pumps. 

All  of  the  pump  systems  require  some  surface  equipment  and 
fuel  or  electric  power  lines.  All  generate  some  noise, 
ranging  from  almost  none  for  electric  motors  to  high  noise 
levels  for  single  cylinder  gas  engines . 


(ii)  Gas  Lift.  Gas  lift  is  used  in  some  oil  fields 
where  low  cost,  high  pressure  natural  gas  is  available  and 
where  pressure  in  the  petroleum  reservoir  is  sufficient  to 
force  the  petroleum  part  of  the  way  up  the  well.  The  addition 
of  gas  lowers  the  specific  gravity  of  the  petroleum  so  that 
it  flows  to  the  surface.  The  system  is  quiet  and  uses  little 
ground.  However,  it  will  be  used  less  in  the  future  as 
supplies  of  high  pressure  natural  gas  decline. 


(^)  Gss  Fields .  Most  gas  wells  produce  by  normal  flow 
and  do  not  require  pumping.  Surface  use  at  a  flowing  gas 
well  usually  is  limited  to  a  20-foot  by  20-foot  fenced  area. 
If  water  enters  a  gas  well  and  chokes  off  the  gas  flow,  a 
pump  may  be  installed  to  pump  off  the  column  of  water. 


Crude  oil  usually  is  transferred  from  the 


(2)  Flowlines. 

wells  to  a  central  collection  point,  or  storage  tank  battery, 
before  it  is  transported  from  the  lease.  Natural  gas  is 
often  sold  at  the  wellhead  and  transported  directly  off  the 
lease.  If  processing  is  required  to  remove  liquid  hydrocarbons 
or  water,  however,  the  gas  may  be  transferred  to  a  central 
collection  point  prior  to  sale. 


Oil  and  gas  are  transferred  from  the  wells  to  central  collection 
flowlines.  The  flowlines  usually  are  3-  or  4- 

thfsui^r^e®’'  installed  on 

the  surface,  or  elevated.  Natural  and  man-made  corrosive 

quids,  groundwater  and  salt  concentrations  and  electric 

^rrents  can  corrode  buried  steel  pipe.  Several  protective 

measures  have  been  developed.  They  include  coating  the 

steel  pipes  with  paint,  plastic,  cement,  felt  wrapping  and 

flowUnL  h  f  '=°"itolled  electric  currents  to  the  metal 

“tal  and  attaching  them 

plpf  forstee^?  flowlines  and  substituting  nonmetal 


I 
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(3)  Separating,  Treating  and  Storage  Facilities.  If  the  fluids 
produced  at  the  well  contain  gas  and  water,  the  oil,  gas  and  water 
are  separated  before  the  oil  is  stored  in  the  tank  battery.  The 
batteries  usually  contain  at  least  two  tanks  and  usually  are  located 
on  or  near  the  lease. 

Small  leases  may  contain  only  one  tank  battery;  large  leases  may 
contain  several,  with  each  battery  containing  separating,  treating 
and  storage  facilities. 

(4)  Disposal  of  Produced  Water.  After  water  is  separated  from 
oil  at  the  tank  battery,  it  is  disposed  of  under  USGS  supervision. 
Although  most  produced  waters  are  brackish  to  highly  saline,  some 
produced  waters  are  fresh  enough  for  beneficial  surface  use.  Ranchers 
and  farmers  in  some  cases  have  filed  prior  rights  claims  on  oilfield 
water  so  they  can  use  it  for  agricultural  purposes. 

Saline  water  is  disposed  as  required  by  USGS  Notice  NTL-2B,  mainly 
in  evaporation  pits  or  by  subsurface  injection.  Evaporation  pits 
are  used  mainly  in  arid  regions  where  evaporation  rates  are  high. 

In'  areas  such  as  Western  Oregon  where  rainfall  exceeds  the 
evaporation  rate,  disposal  by  evaporation  is  not  feasible. 

USGS  may  require  that  evaporation  pits  be  lined  with  an  impervious 
material  and  be  inspected  periodically  to  insure  that  the  lining 
is  maintained.  Concrete,  asphalt,  plastic,  bentonite  and  epoxy 
resins  are  used  for  pit  linings. 

Because  salt  water  seldom  issues  from  heater-treaters  or  gun  barrels 
completely  free  from  oil,  oil  skimmer  pits  are  installed  between 
the  separating  facilities  and  the  evaporation  pits,  when  surface 
disposal  is  used. 

When  salt  water  is  disposed  of  underground,  it  usually  is  intro¬ 
duced  into  a  subsurface  horizon  containing  water  of  equal  or  poorer 
quality.  It  may  be  injected  into  the  producing  zone  from  which  it 
came  or  into  other  producing  zones.  In  some  cases,  this 
stimulates  oil  production.  In  other  cases,  it  could  reduce  the 
field’s  productivity  and  may  be  prohibited  by  state  regulation 
or  mutual  agreement  of  the  operators. 

In  some  fields,  dry  holes  or  depleted  producing  wells  are  equipped 
for  salt  water  disposal;  but  occasionally  new  wells  are  drilled  for 
disposal  purposes .  Cement  is  squeezed  between  the  casing  and  sides 
of  the  well  to  prevent  the  salt  water  from  migrating  up  or  down  from 
the  injection  zone  and  into  other  formations.  The  salt  water  is 
generally  injected  down  the  well  through  tubing. 

Depending  upon  the  porosity,  permeability  and  pressure  of  the  disposal 
zone,  the  salt  water  may  be  injected  without  pressure. 

If  pressure  is  required,  an  injection  pump  is  used  to  force  the  salt 
water  into  the  disposal  zone. 
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( 5 )  Methods  of  Increasing  Petroleum  Recovery 


(a)  Oil.  Oil  cannot  be  produced  unless  forces  within  the 
petroleum  reservoir  are  great  enough  to  drive  the  oil  to  the  well 
bore.  Primary  production  occurs  when  energy  in  the  reservoir  is 
sufficient  to  drive  the  oil  to  the  well.  IiJhen  natural  energy  sources 
are  inadequate,  secondary  production  methods  involving  gas  or  liquid 
injection  may  be  used  to  supplement  the  natural  forces. 

In  water  flooding,  the  most  commonly  employed  form  of  secondary 
recovery,  water  is  injected  into  the  reservoir  to  drive  additional 
oil  to  the  producing  wells.  On  the  average,  a  successful  water- 
flood  will  increase  recovery  by  roughly  10  to  100  percent . 

Other  secondary  techniques  for  improving  oil  recovery  have  been 
tested,  including  miscible  flooding  (injecting  chemical  compounds 
with  water)  fire  flooding  (starting  a  controlled  fire  in  the 
reservoir)  and  steam  flooding  (injecting  steam  into  the  reservoir) . 
Some  of  the  techniques  have  been  used  for  tertiary  recovery  after 
a  water  flood. 

Natural  gas  also  is  injected  into  some  oil  reservoirs  during  primary 
recovery  as  a  pressure  maintenance  program. 

(6)  Land  Required  for  Oil  and  Gas  Producing  Facilities. 

The  land  uses  for  all  facilities  in  a  developed  field  may  range  from 
22.4  acres  per  square  mile  with  a  20-acre  per  well  spacing  pattern, 
to  2.4  acres  per  mile  with  a  640-acre  per  well  spacing  pattern. 

Less  land  is  usually  used  in  gas  fields  than  in  oil  fields  because 
gas  production  often  does  not  require  storage  on  the  lease. 

(7)  Employment .  The  number  of  people  required  to  operate  an  oil 
or  gas  field  varies  with  the  characteristics  of  the  production  and 
the  number  of  leaseholds  in  the  field.  If  the  wells  flow  without 
pumping,  one  employee  in  a  large,  modem  field  can  control  production 
of  about  25  wells.  When  wells  are  pumped,  one  employee  in  a  large 
modem  field  can  control  production  on  10  to  20  wells.  If  oil 
storage  tanks  are  manually  gauged  and  sampled,  one  employee  can 
service  approximately  25  tanks.  If  automatic  gauging  and  sampling 
devices  have  been  installed,  one  person  can  service  the  equivalent 

of  100-150  tanks.  In  a  large,  modem  field,  one  five-man  maintenance 
crew  can  service  up  to  50  wells. 
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Abandonment 


(1)  Exploratory  and  Development  Wells.  Dry  wells  normally  are 
plugged  before  the  drilling  rig  is  removed.  This  allows  the 
operator  to  use  the  drilling  rig  to  plug  the  hole  and  avoid 
bringing  in  other  plugging  equipment.  The  operator  must  obtain 
permission  from  the  USGS  district  engineer  to  plug  the  well. 

Well  plugging  requirements  vary  with  the  characteristics  of  the  rock 
formations,  subsurface  water  and  the  well.  Generally,  however,  the 
hole  is  filled  with  heavy  drilling  mud  to  the  bottom  of  the  cemented 
casing.  A  cement  plug  is  installed  in  the  bottom  of  the  casing,  the 
casing  is  filled  with  heavy  mud  and  a  cement  cap  is  installed  on  top 
of  the  well.  In  uncultivated  areas,  a  pipe  may  be  installed  as  a 
monument,  giving  location  and  name  of  the  well.  In  croplands,  the 
casing  is  cut  off  and  capped  below  plow  depth,  and  no  monument  is 
installed.  Plugging  requirements  provide  for  protection  of  aquifers 
and  known  oil  and  gas  producing  formations  by  placement  of  additional 
cement  plugs . 

After  the  plugging  is  finished,  the  drilling  rig  is  removed  and  the 
surface,  including  the  reserve  mud  pit,  is  restored  to  its  original 
condition,  insofar  as  possible  and  according  to  requirements  of  the 
surface  management  agency.  The  operator’s  report  of  abandonment  is 
approved  by  the  USGS  after  the  surface  management  agency  approves 
actual  surface  cleanup  and  restoral. 

( 2 )  Production  and  Injection  Wells,  and  Related  Facilities. 

Before  a  lessee  abandons  a  former  producing  well,  he  must  demonstrate 
its  unsuitability  for  further  profitable  production  to  the  USGS  district 
engineer.  A  copy  of  the  operator’s  notice  of  intention  to  plug  and 
abandon  is  transmitted  to  the  surface  management  agency  to  obtain  the 
agency’s  recommendations  on  surface  restoration. 

In  some  cases,  wells  are  plugged  as  soon  as  they  are  depleted.  In 
some  cases,  depleted  wells  are  not  plugged  immediately,  but  are 

allowed  to  stand  idle  for  possible  later  use  in  a  secondary  recovery 
program. 

Truck— mounted  equipment  is  used  to  plug  former  producing  wells.  In 
addition  to  the  measures  required  for  a  dry  hole,  plugging  of  a  depleted 
producing  well  includes  the  installation  of  a  cement  plug  in  the 
perforated  section  in  the  former  producing  zone  and  -  if  casing  is 
salvaged  -  a  cement  plug  is  put  across  the  casing  stub.  In  cultivated 
areas,  the  cement  pumpjack  foundations  are  removed  or  buried  below 
plow  depth.  In  areas  where  removal  or  burial  would  cause  more  surface 
damage  than  the  foundations,  they  are  left  at  the  site. 

When  an  entire  lease  is  abandoned,  the  separators,  heater-treaters, 
tanks  and  other  processing  and  handling  equipment  are  removed  and 
the  surface  restored.  Flowlines  and  injection  lines  installed  on 
the  surface  are  removed,  but  buried  lines  usually  are  left  in  place, 
e  operator  s  bond  with  the  Federal  Government  is  not  terminated  until 
e  sur  ace  management  agency  has  approved  surface  restorations,  USGS 
has  approved  subsequent  reports  of  abandonment  and  royalties  due  the 
Federal  Government  have  been  received. 
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II.  Description  of  the  Existing  Environment 


A.  Geology  and  Topography 

The  lease  area  lies  within  the  Coast  Range  geomorphic  province 
and  contains  the  Umpqua  Formation,  Tyee  Formation,  and 
intrusive  rocks.  The  Umpqua  Formation  occurs  in  the  Camas  Valley 
area.  It  produces  rounded  and  gentle  topography.  The  Tyee 
Formation  is  found  in  the  Hubbard  Creek  area  north  to  Smith  River. 

It  produces  sharp  steep  topography.  The  intrusive  rocks  are  found 
in  the  Elkhead  area.  They  produce  broad  rounded  ridgetops  and  steep 
sideslopes.  The  topographic  relief  of  the  proposed  lease  area  is 
characterized  by  highly  dissected  terrain  with  steep  slopes  and 
dendritic  drainage  patterns.  Elevations  vary  from  a  low  of  150 
to  2,900  feet  above  sea  level. 

The  following  information  is  a  description  of  each  Formation: 

(1)  Umpqua  Formation.  The  Umpqua  Formation  can  be  divided 
into  two  members:  (1)  basalt  flows  and  (2)  shaly  siltstone, 
with  occasional  beds  of  sandstone.  Both  members  are 
thought  to  have  been  deposited  in  a  marine  environment. 

Generally  the  basalt  shows  a  "pillow”  structure  which  resulted 
when  the  molten  rock  cooled  rapidly.  There  are  three  Islands 
of  basalt.  The  basalt  produces  broad  rounded  hills  and  broad 
stream  bottoms.  The  three  islands  are  located  at  Mt .  Baldy, 
Parker  Creek,  and  Red  Hill. 

The  siltstone  member  is  a  fine  grained,  well-bedded  sedimentary 
rock  that  is  light  gray  when  fresh  and  weathers  to  an  olive 
brown.  It  contains  thin  beds  of  sandstone,  shale,  and 
conglomerate.  Siltstone  occurs  as  narrow  bands  around  the 
islands  of  basalt  near  Drain.  However,  southeast  of  Drain 
it  becomes  much  more  widespread.  Most  all  of  the  low  lying 
hills  such  as  Rice  Hill,  Turkey  Hill,  and  Marvin  Hill  are 
composed  of  siltstone.  Yellow  Creek  Mountain  marks  one 
part  of  the  boundary  between  the  Tyee  Formation  and  the 
Umpqua  Formation.  Tyee  sandstone  v^ich  is  more  resistant  to 
geologic  erosion,  holds  up  Yellow  Creek  Mountain  while  the 
gently  rolling  hills  to  the  immediate  east  are  composed  of 
siltstone.  Further  south  to  Camas  Valley,  pockets  of 
conglomerate  occur  within  large  areas  of  siltstone. 

The  siltstone  member  is  easily  eroded.  Most  of  the  hills  are  low 
and  rounded.  Where  sandstone  becomes  more  common,  such  as 
Camas  Mountain,  the  landscape  becomes  steeper  with  long  narrow 
ridges  and  steeper  side  slopes. 

lyse  Formation  is  a  series  of  thick  sandstone  beds  and  thin 
siltstone  layers.  Unweathered  sandstone  is  bluish  gray  but 
weathers  to  a  light  brown.  Tyee  Formation  x^as  named  after 
Tyee  Mountain.  It  is  believed  to  have  been  deposited  in  a 
marine  and  estuarine  environment. 
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The  Tyee  Formation  has  a  gentle  southwest  dip.  This  has 
resulted  in  steep  northeast  slopes  and  gentler  southwest 
slopes  with  narrow  ridge  tops.  Thistlebum,  Middle  and 
Bell  Ridges  are  examples.  South  of  Buck  Mountain  the  dip 
is  mostly  due  west,  hence  most  of  the  relatively  gentle 
slopes  have  a  west  aspect.  Yellow  Creek  Mountain  and 
Renhaven  Ridge  serve  to  Illustrate  this  point. 

At  the  top  of  the  Tyee  Formation  is  a  siltstone.  This 
siltstone  is  found  north  and  south  of  Elkton  around  Old  Blue 
Mountain  and  on  the  north  side  of  Yellow  Butte. 

In  areas  where  the  Tyee  Formation  is  deeply  weathered,  large 
slumps  have  occurred  in  the  distant  past.  Very  large  slumps 
in  the  order  of  10-15  acres  in  size  make  up  many  of  the  slopes 
in  Little  Wolf  Creek,  Miner  Creek,  and  Hubbard  Creek. 

In  the  extreme  northwest  part  of  the  District,  in  Smith  River, 
the  topography  is  characterized  by  very  steep  sideslopes  and 
very  narrow  ridgetops  and  stream  channels.  The  closer  to  the 
coast  one  goes  there  is  more  down  cutting  taking  place.  This 
has  resulted  in  deeply  dissected  canyons.  This  has  been 
labeled  Type  I  Tyee  (Burroughs,  et  al,  1973). 


On  the  east  side  of  the  Tyee  Formation,  sideslopes  are  gentler 
with  large  blocks  of  deep  soils  still  on  the  hillside.  Ridges 
are  broader  and  relief  is  less.  This  type  of  landscape  is 
called  Type  II  Tyee. 

Intrusive  Rocks 


Dikes  and  sills  are  present  in  the  Elkhead  area.  They  are  drab 
colored  grabbros,  basalts,  and  diorites.  The  intrusive  rocks  occur 
on  Ben  More  Mountain  and  around  Elkhead. 

The  rocks  produce  broad  gently  rolling  ridgetops  with  deep  red 
soils.  Around  the  broad  ridgetops  are  very  steep  sideslopes  with 
red  gravelly  soils. 


Sources 


Edward  R. ,  Jr.,  George  Chalfant,  and  Martin  A.  Townshend . 
1972  Guide  to  reduce  road  failures  in  western  Oregon.  BLM  Portland 
Oregon.  * 

2.  Ramp,  Len,  1972  Geology  and  Minerals  Resources  of  Douglas  County, 

Oregon.  State  of  Oregon,  Department  of  Geology  and  Mineral  Industries 
Bui.  75.  ’ 
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B.  Soils 


The  information  in  this  section  is  divided  into  two  parts.  There 
is  a  segment  that  shows  where  the  major  soil  series  occur  in  the 
lease  application  area.  Following  this  segment  is  a  table  of  soil 
properties . 

Distribution  of  Major  Soil  Series 

The  soils  found  in  the  EAR  area  are  developing  from  Tyee  sandstone, 
Umpqua  sandstone,  siltstone,  and  intrusive  rocks.  They  range  from 
deep  alluvial  soils  next  to  stream  bottoms  to  verv  shallow  stoney 
loam  soils  on  very  steep  slopes. 

Maps  1  through  3  are  general  soil  maps.  Tliey  were  constructed  from 
the  Soil  Inventory  of  the  Roseburg  BLM  District.  The  maps  show 
10  major  soil  associations  and  one  miscellaneous  land  type. 

(1)  Digger- Jason -Preacher  associations,  65-90+%  slopes. 

Map  Symbol  =  66-64-57/y.  The  soils  of  this  association 
occur  on  Tyee  sandstone  in  areas  receiving  greater  than 
50  inches  of  annual  precipitation. 

Digger  soils  occupy  about  35  percent  of  the  association. 

They  are  found  on  sides  lopes  with  slope  gradients  between 
50  and  80  percent  on  sharp  ridgetops  and  on  steep  finger 
ridges.  Jason  soils  comprises  about  25  percent  of  the  area. 

These  soils  are  located  on  very  steep  headwalls ,  on  very 
steep  sideslopes  adjacent  to  drainages  and  on  very  steep 
sideslopes.  They  are  normally  found  on  slopes  65  to  over 
100  percent.  Preacher  soils  make  up  about  20  percent  of 
the  association.  They  are  located  on  sideslopes  with  slope 
gradients  of  35  -  60%,  broad  rounded  ridgetops,  and  rounded 
finger  ridgenoses , 

(2)  Dlgger-Jason  Association,  65-90%  slopes  Map  Symbol  *  66-64/v. 

This  association  occurs  on  Tyee  sandstone  in  areas  receiving  more 
than  50  inches  of  annual  precipitation. 

Digger  soils  occupy  about  55%  of  the  association.  They  are 
found  on  sideslopes  with  slope  gradients  between  50  and  80 
percent  on  sharp  ridge  tops  and  on  steep  finger  ridges.  Jason 
soils  comprise  about  30  percent  of  the  unit.  These  soils  are 
located  on  very  steep  sideslopes,  very  steep  headwalls  and  very 
steep  slopes  adjacent  to  drainages.  They  are  normally  found 
on  slopes  65  to  over  100  percent. 

Inclusions  of  Preacher  and  Honeygrove  soils  are  found  on  gentler 
topography. 
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(3)  Honeygrove-Peavine  Association,  10-35%  slopes,  Map 
Symbol  14x-20x/W. 

This  association  occurs  on  Tyee  sandstone  in  areas  receiving 
more  than  50  inches  of  annual  precipitation. 

Honey grove  soils  occupy  about  50%  of  the  association.  They 
are  found  on  broad  rounded  rldgetops,  old  slumps,  and  gentle 
sldeslopes.  Peavine  soils  occupy  about  30  percent  of  the 
unit.  Peavine  soils  are  found  adjacent  to  Honeygrove  on 
short  slopes  of  30-50  percent. 

The  remaining  20  percent  of  the  unit  has  Preacher  soils  and 
Digger  soils.  The  Preacher  soils  occur  on  recent  slumps  and 
sldeslopes  with  slope  gradients  of  30-60%.  The  Digger  soils 
usually  occur  on  slopes  over  60%. 

(4)  Jory-Renhaven  Association,  10-35%  slopes,  Man  Symbol  = 
12x-395/W.  This  association  occurs  on  Tyee  sandstone  in 
areas  receiving  less  than  50  inches  of  annual  precinl tation. 

Jory  soils  occupy  about  55  percent  of  the  association. 

They  are  found  on  the  gentlest  topography  in  the  manning 
unit.  They  are  found  on  flat  rldgetops,  old  slumps,  and 
gentle  sldeslopes.  Renhaven  soil  makes  up  about  30  percent 
of  the  unit.  These  soils  are  located  on  broad  rldgetons  ,  gentle 
sldeslopes,  and  recent  slumps. 

Inclusions  of  Atring  soils  occur  on  the  steen  sldeslopes  and 
sharp  rldgetops.  Larmine  soils  also  occur  on  very  steen 
topography  such  as  the  canyon  walls  next  to  the  Umnnua  River. 

(5)  Atring-Larmine  Association,  65  -  80+  percent  slones . 

Map  Symbol  =  394-393/y. 

This  soil  association  occurs  on  Tyee  sandstone  in  areas  receiving 
less  than  50  inches  of  annual  preclni tation . 

Atring  soils  occupy  about  55  percent  of  the  association.  They 
are  found  on  sldeslopes  with  slope  gradients  between  50  and  80 
percent  of  steep  sharp  rldgetops  and  steen  sldeslopes.  Larmine 
soils  occupy  about  45  percent  of  the  association.  They  are 
located  on  sldeslopes  with  gradients  of  65  to  90%  and  in  headwalls . 

Inclusions  of  Renhaven  soils  and  Rockland  occur. 

(6)  Atring-Bateman  Association,  35  -  65%  slopes. 

This  soil  association  occurs  on  Tyee  sandstone  in  areas  receiving 
less  than  50  inches  of  annual  precipitation. 

Atring  soils  occupy  about  60  percent  of  the  association.  They 
are  found  on  sldeslopes  with  slope  gradients  between  50  and  80 
percent  of  steep  sharp  rldgetops  and  steep  sldeslopes.  Renhaven 
soils  occupy  about  40  percent  of  the  association.  They  are  located 
on  sldeslopes  with  slope  gradients  of  35  -  60%,  broad  rounded 
rldgetops,  and  recent  slumps. 
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Inclusions  of  Larmine  and  Rockland  occur  on  very  steep 
sideslopes,  headwalls ,  and  the  enscarpment  between  the  Tyee 
formation  and  Umpqua  formation. 

(7)  Jory-Pitner  Association,  10  -  35  percent  slopes,  map 
symbol  *  12-24/W. 

This  soil  association  occurs  on  intrusive  rocks  in  areas 
receiving  less  than  50  inches  of  annual  nrecini tation . 

Jory  soils  occupy  about  55  percent  of  the  association.  They 
are  found  on  the  gentlest  topography  in  the  mapning  unit.  They 
are  found  on  flat  ridgetops ,  old  slumps,  and  gentle  sides lones. 
Pitner  soils  make  up  45  percent  of  the  unit.  These  soils  are 
located  on  steep  short  slopes  and  old  slumps . 

Inclusions  of  Witzel  soil  occur  on  very  steep  topography. 

(8)  Pitner-Witzel  Association,  65  -  90  percent  elopes.  Map 
Symbol  »  24-36/y. 

This  soil  association  occurs  on  intrusive  rocks  in  areas 
receiving  less  than  50  inches  of  annual  precipitation. 

Pitner  soils  occupy  about  60  percent  of  the  association. 

They  are  found  on  sideslopes,  old  slumps,  and  narrow  ridgetops. 
Witzel  soils  are  found  on  very  steep  sideslopes  and  headwalls. 

Inclusions  of  Rockland  and  Jory  soils  occur. 

(9)  Pollard-McGinnis-Beekman  Association,  10  -  65  percent 
slopes,  Map  Symbol  =  380-381-371/wx. 

This  association  occurs  on  the  Umpqua  Formation  in  areas  receiving 
less  than  50  inches  of  annual  precipitation. 

Pollard  soils  occupy  about  35  percent  of  the  association. 

They  are  found  on  gentle  topography  such  as  sides lones  with 
slope  gradients  less  than  35  percent ,  broad  ridgetops ,  and  old 
slumps .  McGinnis  soils  occur  along  with  the  Pollard  soils . 

They  occur  on  short,  steep  pitches  adjacent  to  Pollard  soils. 
Beekman  soils  occur  on  sharp  ridgetops,  steep  finger  ridges, 
and  sideslopes  that  have  slope  gradients  of  50-70  nercent. 

Inclusions  of  Jory  soil  occur  in  the  Coquille  drainage.  Low 
elevation  gentle  topography  in  Camas  Valley  and  Twelvemile 
drainages  contain  Jory. 
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(10)  Beek man -Vermis a  Association,  35  -  90+  percent  slones. 

Map  Symbol  =  371-372 /y. 

This  association  occurs  on  Umpqua  sandstone  and  silts  tone.  It 
is  an  area  that  receives  30  to  50  inches  of  precipitation. 

Beekraan  soils  occupy  about  60  percent  of  the  association.  They 
are  found  on  slopes  from  50  to  90  percent.  They  occur  on  steep 
sideslopes,  narrow  ridgetops,  and  steen  ridge  noses.  Vermisa 
soils  occupy  about  40  percent  of  the  association.  They  are  found 
on  very  steep  sideslopes,  canyon  walls,  very  narrow  ridgetops, 
and  headwalls . 

Inclusions  of  Pollard  and  McGinnis  soils  occur  throughout  the 
association.  They  occur  at  random. 

Mixed  Alluvial  Land  0-10  percent  slopes,  ^lan  Symbol  =  1/v. 

This  mapping  unit,  a  miscellaneous  land  type,  encompasses  all 
the  flood  plains  and  alluvial  bottom  lands  within  the  mapping 
area.  These  areas  are  dominated  by  deep,  well-drained  soils 
which  occupy  nearly  level  to  gently  undulating  surfaces ;  and 
deep,  moderately  well-drained  to  poorly-drained  soils  occurring 
on  nearly  level  and  depress ional  areas  on  flood  plains  and  low 
terraces.  Surface  textures  are  predominantly  a  silty  clay  or 
silty  clay  loam. 
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B.  Soil  Properties 


Soil 

Series 

Map 

Symbol 

Moisture-Temp  .1/ 
Regime 

Den  th 

Color 
of  Subsoil 

Texture 2/ 
of  Subsoil 

Jory 

12x 

Xeric-Mesic 

Over  40" 

Red 

Clay 

Honey grove 

14x 

Udic-Mesic 

Over  40" 

Red 

Clay 

Pea vine 

20x 

Udic-Mesic 

20-40" 

Red 

Clav 

Pitner 

24 

Xeric-Mesic 

20-40" 

Red 

Gravelly  Clav 

Witzel 

36 

Xeric-Mesic 

20-40" 

Brof-xn 

Very  Gravelly 

Loam 

Jason 

64 

Udic-Mesic 

10-20" 

BroffArn 

Very  Gravelly 

Loam 

Digger 

66 

Udic  Mesic 

20-40" 

Brown 

Very  Gravelly 

Loam 

Preacher 

57  ' 

Udic-Mesic 

Over  40" 

Brown 

Clay  Loam 

Beekman 

371 

Xeric-Mesic 

20-40" 

Bro?^n 

Very  Gravelly 

Loam 

Vermisa 

372 

Xeric-Mesic 

10-20" 

Brown 

Very  Gravelly 

Loam 

Pollard 

380 

Xeric-Mesic 

Over  40" 

Red 

Clay 

McGinnis 

381 

Xeric-Mesic 

20-40" 

Red 

Gravelly  Clay 

Larmine 

393 

Xeric-Mesic 

10-20" 

Brcw^n 

Very  Gravelly 

Loam 

Atring 

394 

Xeric-Mesic 

20-40" 

Brown 

Gravelly  Silt 

Loam 

Renhaven 

395 

Xeric-Mesic 

Over  40" 

Brown 

Silt  Loam 

Bateman 

396 

Xeric-Mesic 

Over  40" 

Red 

Silty  Clay  Loam 

1/  Xeric  soils  are  dry  for  45  consecutive  days  6  out  of  10  years. 

Udic  soils  are  not  dry  for  90  cumulative  days  nor  45  consecutive  days. 
Mesic  soils  have  annual  temperature  of  47  degrees  or  more. 

Textures  are  according  to  USDA  Classification. 
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FOR  SALE  ev  U  S  GEOLOGICAL  SURVEY.  DENVER  28,  COLORADO  OR  WASHINGTON  25,  D  C. 
A  FOIDER  DESCRIBINO  TOPOGRAPHIC  MAPS  ANO  SyMBOLS  IS  AVAltABlE  ON  REQUEST 


c. 


Land  Use 


Douglas  County’s  current  zoning  ordinance  was  developed  In  1960. 

An  interim  general  development  plan  was  prenared  in  1972.  The 
County  Planning  Commission  is  presently  organizing  a  major  effort 
to  update  the  zoning  ordinances  and  prepare  a  new  county  comprehensive 
plan. 

Topography  is  a  decisive  factor  in  this  area  in  land  use  and 
transportation  networks.  Population  centers,  agricultural  and 
grazing  use  are  confined  largely  to  the  flatter  ground  on  the 
valley  bottoms,  while  timber  production  is  an  extensive  use  occurring 
over  most  of  the  area  and  is  the  major  activity  on  the  steeper, 
higher  slopes.  Map  4  shows  the  existing  land  use.  The  use  of  land 
for  timber  production  greatly  exceeds  all  other  uses,  with  the 
economy  largely  dependent  on  timber-related  employment,  association 
industry  and  services.  Sheep  and  cattle  grazing  is  secondary, 
followed  by  agricultural  use  consisting  mainly  of  hay  and  fruit 
crop  production.  Because  of  the  interrupted  topography,  there  are 
numerous  small  valleys  where  the  latter  two  uses  are  common  on  small 
individually  owned  tracts.  Although  some  grazing  occurs  within  the 
forested  area  (public  and  private) ,  it  is  largely  restricted  to  the 
valley  areas. 

Three  small  to  medium  population  centers  (Roseburg,  Sutherlin, 

Oakland)  exist  along  Interstate  5,  a  major  north-south  valley 
route  which  divides  the  largest  agricultural-grazing  area  in  half. 

In  addition,  other  small  communities  (Camas  Valley,  Winston, 

Dillard,  Tenmile,  Lookingglass ,  Melrose,  Umpqua,  Elkton,  Drain, 
Yoncalla,  Curtin,  Anlauf)  are  located  on  secondary  arterial  routes . 
Roseburg,  Dillard,  Sutherlin,  Drain,  and  Yoncalla  have  primary 
forest  products  industries. 

An  open  space  character  dominates  a  very  large  proportion  of 
all  the  land  areas.  This  factor,  and  the  intermingled  land 
patterns  of  federal  and  private  lands,  provides  a  dispersed 
type  of  recreational  opportunity. 

The  Umpqua  River  meanders  through  the  western  portion  of  the 
area.  Sport  fishing  is  a  major  attraction.  Douglas  County 
maintains  approximately  ten  parks  or  waysides  along  the  river 
between  Roseburg  and  Elkton.  BLM  recreation  sites  for  camping 
and  picnicking  are  located  at  Tyee  on  the  Umpqua,  and  Gunter  on 
Smith  River.  Six  other  county  parks  are  located  on  secondairr 
roads,  two  of  these  are  associated  with  reservoir  impoundments 
east  of  Sutherlin.  Three  additional  county  parks  and  two  state 
highway  rest  areas  serve  free\^ay  travelers  bett-reen  Roseburg  and 
Curtin.  Camas  Mountain  State  Park  is  situated  between  Tenmile 
and  Camas  Valley. 
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EXISTING  LAND  USE 
COMMERCIAL  TIMBERLAND 

GRAZING  WOODLAND:  OAK/MADRONE 
GROVES,  GRAZING  LAND  AND 
NATURAL  MEADOWS 

AGRICULTURAL  ;  CULTIVATED  AND 
CLEARED  PASTURES  ON  OPERATED 
FARMS 

SOURCE:"tHE  CHARACTER  OF  DOUGLAS  COUNTY 
1968*  MAP  4 


National  Resource  Lands  (NRL)  included  within  the  area  of  the 
proposed  action  are  administered  by  the  BLM.  Most  of  these  lands 
are  located  within  the  Roseburp  District  Administrative  boundary: 
however,  some  bordering  lands  within  the  Eupene  and  Coos  Bay  BLM 
Districts  are  included  for  analysis  alonp  the  northern  and  western 
borders  respectively.  BLM  currently  has  Manapement  Framework  Plans 
(MFP)  for  these  lands.  These  are  multiple-use  plans  prepared  to 
reconcile  land  and  resource  use  conflicts,  and  to  apnly  direction, 
objectives,  and  constraints  for  each  resource,  and  propram  activity 
within  a  specific  peographic  area. 

The  NRL  shows  the  checkerboard  nattem  of  ownership  typical  of 
early  grant  lands.  This  alternating  character  of  intermingled 
public  and  private  lands  results  in  a  varied  pattern  of  use 
intensity  and  transportation  routes.  Generally  heavily  forested, 
these  lands  are  managed  for  continuous  timber  production.  Although 
varying  with  specific  location,  most  of  the  adjacent  private  forest 
lands  are  owned  by  timber  companies.  The  landscape  consists  of  various 
forest  types  intermingled  with  cut-overs,  bums,  and  cleared  land 
typical  of  the  Northwest  coniferous  forest  region.  These  areas  are 
lightly  settled. 

Presently  there  are  no  active  mineral  production  areas  in  the 
proposed  lease  area. 

Rock  pits  and  quarries  exist  at  several  locations.  Rock  mined  is 
commonly  crushed  for  road  surfacing. 

The  Hanna  Mining  Co.  operates  a  mine  and  smelter  five  miles 
northwest  of  Riddle.  This  is  outside  the  proposed  lease  area 
by  approximately  eleven  miles,  and  the  deposit  appears  to  be  restricted 
to  the  Nickel  Mountain  area.  Nearly  2,000,000  tons  of  ore  is 
mined  each  year.  The  ore  is  put  through  a  primary  crusher  and 
conveyed  to  the  smelter  furnaces .  The  plant  has  an  annual 
capacity  of  14,000  tons  of  refined  nickel.  Currently  a  high 
silica  slag  is  sold  for  processing  into  abrasive  (sand  blasting) 
materials.  A  high  magnesium  dunnite  underlays  part  of  the  ore 
body  and  could  be  a  future  source  of  magnesium. 

An  extensive  road  network  of  all  weather  and  seasonal  roads  is 
generally  developed  by  both  the  forest  industry  and  the  Government. 

They  represent  a  considerable  Investment  in  forest  management  and 
are  often  subject  to  stability  problems  and  high  maintenance  costs. 
There  are  public  use  and  commercial  use  restrictions  on  most  of  them, 
and  establishing  a  legal  right  of  access  is  often  a  problem  for 
developing  of  intermingled  private  lands.  Timberlands  of  forest 
industry  and  the  BLM  are  generally  covered  by  reciprocal  road  use 
agreements.  BLM  estimates  of  land  covered  by  roads  is  placed  at 
about  10,000  acres  in  this  district. 
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Some  BLM  lands  of  the  proposed  lease  areas  are  adjacent  to  and  on 
the  main  Umpqua  River  at  a  few  locations.  In  almost  all  cases  there 
are  existing  executive  order  withdrawals  for  nower  site  reserves 
and  water  power  designation.  Public  Land  Order  754  of  Sentember» 
1951,  established  an  Oregon  Myrtlewood  Natural  area  on  a  twenty-eight 
acre  island  in  the  river.  This  is  in  T.  24  S.,  R.  7  W. ,  Section  21, 
and  is  Included  in  the  lease  proposal. 

There  are  about  eighteen  parcels  in  the  lease  proposal  where 
distribution  and  transmission  nower  lines  are  in  nlace. 

The  Signal  Tree  Communication  Site  and  Lookout  is  located  in 
Section  33,  T.  29  S.,  R.  9  W. ,  and  is  a  primary  Installation. 

D.  Air 


1.  Particulate  Matter.  Suspended  particulates  are  monitored  in 
Roseburg.  The  particulate  concentration  mean  annual  average  in 
Roseburg  is  45  micrograms /cubic  meter.  This  is  slightly  lower 
than  Oregon's  ambient  air  quality  standard  (60  micrograms /cubic  meter 
of  air,  as  an  annual  mean).  (See  Table  2.) 

Particulate  contributions  to  the  air  are  primarily  from: 

1.  Roseburg  and  outlying  communities  within  the  EAR  area. 

2.  Timber  harvesting  activities. 

3.  Local  Industries  (timber  related  and  others). 

4.  Agriculture, 

5.  Nature. 

Industry  contributes  soil  dust,  smoke,  and  wood  dust  to  the  air 
throughout  the  year.  Smoke  and  wood  dust  originate  at  the  lumber 
mills,  while  the  primary  sources  of  soil  dust  are  unsurfaced  roads, 
rock  crushing  operations,  and  other  industrial  activities. 

Air  pollution  from  the  community  is  mostly  from  smoke  during  the 
winter.  This  is  produced  by  home  heating  units  which  bum  x^rood 
or  oil.  The  community  also  contributes  to  this  pollution  via  vehicle 
exhaust. 

Particulate  concentration  varies  throughout  the  year.  Seasonal 
variations  in  weather  contribute  to  this  variation.  Summer 
temperatures  decrease  soil  moisture  and  allow  an  increase  in 
dust  particulates  from  unsurfaced  roads.  Winter  air  inversions 
further  increase  particulate  and  pollutant  concentrations. 

Valley  bottoms  usually  have  the  highest  concentrations,  while 
higher  slopes  and  ridges  have  the  least  amount  of  particulates. 

Local  levels  of  particulate  are  increased  during  summer  weather 
when  timber  harvesting  activities  are  in  progress. 
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Table  2 


Particulate  Data* 


Mean  Annual  Particulate  Concentration  (Mlcrograirs /Cubic  Mete r) 


Jan. 

Feb 

.  Mar. 

Apr. 

May 

June  July 

Aug. 

Sept. 

Oct . 

Nov. 

Dec 

1 

Roseburg  57 

34 

57 

27 

37 

37  43 

40 

74 

37 

39 

56 

U) 

U) 

1 

* In format ion 

collected  by 

Oregon  Department 

of  Environmental 

Quality 

2.  Noxious  Gases .  The  primary  source  of  noxious  gases  in  the 
EAR  area  is  vehicle  exhaust  (carbon  monoxide,  hydrocarbons,  and 
nitrogen  oxides) . 

The  areas  of  the  highest  concentrations  are  next  to  1-5  and 
Roseburg.  Outlying  communities  have  descending  concentrations, 
usually  decreasing  with  a  decrease  in  the  vehicle  population. 

Some  gases  are  produced  by  the  burning  of  sawmill  wastes  at 
various  mills  located  in  the  EAR  area.  The  gases  dispersed  by 
this  burning  are  carbon  monoxide  and  hydrocarbons . 

3.  Air  Movement  Patterns.  Prevailing  northerly  winds  exist  from 
February  through  October  with  southerly  winds  persisting  during 
November  through  January.  Hourly  wind  speeds  average  mostly  4-6 
m.p.h,  while  3  ra.p.h.  or  less  occur  from  29%  of  the  time  in  July 
to  80%  in  November,  The  fastest  1 -minute  average  wind  of  50 
m.p.h,  occurred  in  October  1962. 

Thunderstorms  usually  come  from  the  southwest.  They  occur  in  the 
spring  and  summer  and  are  the  source  of  the  strongest  summer 
winds.  The  winter  storms  come  from  the  west  and  have  strong 
southerly  winds. 

Valleys  are  susceptible  to  air  temperature  inversions  throughout 
the  year.  These  are  usually  more  frequent  in  the  summer,  but 
winter  Inversions  are  usually  stronger  and  last  longer.  The 
major  effect  of  these  inversions  is  to  increase  the  concentration 
of  particulates  and  pollutants  in  the  air. 

Temperature 

The  Umpqua  Valley  area  with  its  second  mildest  climate  in  the 
State  provides  only  a  27  degree  difference  between  the  mean 
temperature  of  January  and  July.  The  24-hour  temperature  range 
averages  14  degrees  in  January  up  to  a  31  degree  range  in  August. 
Periods  of  extreme  temperatures  generally  result  from  the  Influx 
of  continental  air  that  is  pushed  east  of  the  Cascade  Mountains. 
Annual  temperature  extremes  show  that  only  one  year  out  of  five 
will  be  cooler  than  14  degrees  or  warmer  than  103  degrees.  The 
219  day  growing  season  at  Roseburg  is  based  on  the  average  date 
of  last  32  degree  on  lower  temperature  in  the  spring  and  that  of 
the  first  occurrence  in  fall. 

Precipitation 

The  definite  winter  rainfall  climate  of  Douglas  County  furnishes 
30-35  inches  of  moisture  annually  in  the  Umpqua  Valley  area,  50-70 
inches  on  the  Cascade  Mountains  and  70—100  Inches  along  the  Coast 
Range,  The  EAR  area  receives  47%  of  its  annual  moisture  in  winter, 
21%  in  spring,  5%  in  summer,  and  27%  in  the  fall.  Measureable 
precipitation  of  0,01  inch  or  more  occurs  on  131  days  per  year. 
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Measureable  snowfall  occurs  in  five  out  of  six  winters.  Most 
valley  and  lower  elevation  snow  cover  remains  only  a  few  davs , 
while  snow  cover  at  higher  elevations  may  remain  for  an  extended 
period  of  time. 

Source 

1.  "Climatological  Summary",  Climatography  of  the  United  States 
No.  20-35,  U.  S.  Department  of  Commerce  National  Oceanic  and 
Atmospheric  Administration  Environmental  Data  Service  in 
cooperation  with  Roseburg  Area  Chamber  of  Commerce. 

E .  Non-Ionizing  Radiation 

This  radiation  is  primarily  emitted  from  microwave,  television 
and  radio  transmitters,  telephone  and  electric  transmission  lines. 
These  radiation  sources  are  located  near  to^^rns  or  on  top  of  ridges. 

Output  from  radio  and  television  transmitters  in  the  area  operate 
between  1-6000  watts.  Two  main  electric  transmission  lines  exist 
in  the  EAR  area.  One,  known  as  the  Fry-Dixonvllle  line,  is  a 
230  DV  overhead  distribution  line  and  is  located  in  the  NE  sector. 
The  other  is  a  7.2  KV  line  and  is  located  in  the  SW  sector. 

F.  Water 


The  lease  area  is  located  in  the  North  Pacific  Hydrologic  Region. 
Water  originates  as  precipitation  most  of  which  falls  in  the  form 
of  rain.  Most  of  the  precipitation  occurs  between  October  and  Mav . 

The  lease  area  is  drained  by  two  river  systems,  the  Umnaua  and  the 
Coquille.  The  Coquille  drains  a  small  part  of  the  lease  area  in 
Camas  Valley.  The  Umpqua  drains  the  remainder  of  the  area  via 
its  tributary  network.  The  main  ones  are  Smith  River,  Elk  Creek, 
and  South  Umpqua, 

Two  reservoirs  are  located  within  the  lease  area,  one  on  the 
Coquille  and  the  other  on  Bear  Creek,  a  small  tributarv  to 
Billy  Creek  and  Elk  Creek.  Both  reservoirs  are  on  private 
land.  The  Bear  Creek  and  Adams  Creek  watersheds  are  important 
because  they  form  domestic  water  supplies  for  the  cities  of 
Drain  and  Yoncalla. 

Peak  flow  periods  follow  the  rainfall  pattern  occuring  during 
December  and  January. 

The  quality  of  the  surface  water  is  generally  good;  the  streams 
are  dilute  and  soft. 

Stream  flow  during  the  summer  period  is  greatly  reduced  because 
of  the  lack  of  summer  rainfall  and  consumption  of  water  for 
irrigation. 
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G. 


Aquatic  Plants 


With  the  exception  of  seasonal  swamps  and  ponds  the  aquatic 
environment  within  the  analysis  area  Is  a  running*  (lotlc)  or 
stream  type  as  opposed  to  a  standln?^  tyne.  Thus,  current, 
cooler  water,  lower  nutrient  content,  and  less  available 
sunlight  limit  aquatic  vegetation  to  willows,  flllamentous 
algae  and  periphyton.  But  the  totality  of  the  vegetative 
component  of  the  aquatic  environment  is  comprised  of  more 
than  just  submersed  vegetation  —  terrestrial  plants  are  a 
crucial  link.  The  typical  fauna  of  the  lotic  system  are  "debris” 
feeders,  highly  dependent  upon  organic  materials  which  drop  into 
the  stream  from  adjacent  vegetation. 

H.  Terrestrial  Plants 


The  EAR  area  is  an  array  of  coastal  coniferous  forest  dominating 
the  northern  sector,  transcending  to  a  mixed  conifer  composition 
in  the  south.  The  appearance  of  grasslands  and  oak  woodlands  are 
encountered  in  the  lower  foothills  in  the  eastern  sector,  however, 
they  become  increasingly  prevalent  in  the  southern  sector,  where 
they  commonly  appear  in  conjunction  with  the  mixed  conifer  tyne. 

Appendix  I  lists  the  major  terrestrial  nlant  species  to  be 
encountered  in  the  proposed  lease  areas.  This  list  does  not 
preclude  the  existence  of  other  species  not  listed,  nor  does 
it  imply  that  all  listed  species  are  to  be  found  throughout 
the  EAR  area. 

Vegetation  in  the  EAR  area  can  be  placed  in  three  categories . 

Each  of  these  categories  are  representative  of  a  sub-biome. 

(See  Sub-biome  Map,  page  37.)  Each  of  these  sub-biome  types  are 
represented  throughout  the  area.  The  degree  of  representation  is 
dependent  upon  such  characteristics  as  temperature,  precipitation, 
elevation,  soil  type,  depth,  and  aspect.  Most  of  these  characteristics 
are  affected  by  the  local  topography. 

(1)  Northwest  Coastal  Coniferous  Forest.  This  sub-biome 
with  its  almost  pure  Douglas- fir  stands  dominates  the  EAR  area 
in  the  northern  sector.  These  forests  are  the  most  densely 
stocked  of  the  bloraes  .  They  generally  regenerate  easily,  gro?^ 
rapidly,  and  reach  impressive  sizes.  Stands  vTlth  open  canopies 
usually  have  abundant  understory,  shrub,  and  herbaceous  layers 
comprised  of  shade  tolerant  conifers,  shrubs,  ferns,  other  herbs, 
mosses  and  liverworts.  Stands  with  closed  canopies,  however, 
generally  have  poorly  developed  lower  layers.  This  situation 
is  usually  exemplary  of  younger  stands,  while  the  former  is 
indicative  of  a  mature  to  over-mature  stand. 
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SUB-BIOME  MAP 


PALOUSE  PRAIRIE  GRASSLAND 


OIL  AND  GAS  EAR  AREA 


BROAD  SCLEROPHYLL 


JUNIPER 
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Timber  removal  in  these  areas  usually  leads  to  a  three  sta?!:e 
plant  succession  sequence:  (1)  rapid  growth  of  residual  and 
invading  herbaceous  plants  such  as  grasses  and  ferns;  (2)  gradual 
development  into  a  shrub  dominated  condition;  and  (3)  development 
of  the  young  growth  forest.  Stages  one  or  two,  or  both,  may  not 
occur.  This  depends  upon  the  environmental  characteristics  of 
the  site,  and  the  prescribed  land  treatment  following  removal; 
e.g.,  area  burning,  brush  spraying,  tree  planting,  etc. 

(2)  Broad  Sclerophyll.  This  sub-biome  exists  in  the 
southern  sector  of  the  EAR  area,  however,  it  exhibits  scattered 
and  interrupted  patterns  in  its  occurrence.  VJhere  sclerophylus 
species  (species  with  broad,  evergreen  leaves)  predominate  in  a 
climax  association;  i.e.,  the  final  stage  of  plant  succession, 
they  usually  occur  on  the  drier  sites  and  shallow  soils  on 
southerly  exposures . 

Vegetation  common  to  this  sub-biome  includes  the  following 
broadleaf  evergreen  trees  and  shrubs  (typical  sclerophylus) 
and  deciduous  species: 

Evergreen  (Sclerophylus) 

Tanoak  (Lithocarpus  densiflorus) 

Chinkapin  (Castanopsls  chrysophylla) 

Canyon  Live  Oak  (Quercus  chrysolepis) 

Pacific  Madrone  (Arbutus  menzlesli) 

Narrow  Leaf  Buckthorn  (Ceanothus  cuneatus) 

Snowbrush  (C.  veluntinus) 

Manzanlta  (Arctostophylos  spp.) 

California  Coffee  Berry  (Rhamnus  califomica) 

Birchleaf  Mountain  Mahogany  (Cereocorpus  betuloides) 

Deciduous 


Oregon  White  Oak  (Quercus  garryana) 

California  Black  Oak  (Q.  kelloggii) 

Redstem  Ceanothus  (Ceanothus  sanguineus) 

Deerbrush  Ceanothus  (C.  integerrimus) 

Pale  Serviceberry  (Amelanchier  pallida) 

Poison  Oak  (Toxicodendron  dive rsi lob um) 

(3)  Palouse  Prairie  Grassland.  This  sub-biome  exists 
primarily  in  the  southwestern  portion  of  the  EAR  area. 

Predominant  vegetation  consists  of  a  large  selection  of  grass 
species  occurring  in  both  a  natural  state  and  in  extensive  areas 
under  cultivation.  Growth  occurs  mainly  during  the  early  spring 
months  and  the  grasses  mature  and  dry  by  the  first  of  July.  Fall 
growth  occurs  only  in  unusually  favorable  years. 

Interspersed  with  the  grasses  are  various  tree  and  shrub  species, 
including  Oregon  ash  (Fraxinus  lati folia) ,  various  oaks  (Quercus 
spp.),  sweetbriar  rose  (Rosa  eglanteria)  and  poison  oak 
(Toxicodendron  diversilobura) .  Transitional  sites  support  larger 
numbers  of  the  trees  and  shrubs  typical  of  the  Broad  Sclerophyll 
sub-biome  described  above. 
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Success ional  changes  are  nwst  often  associated  with  grazing, 
fire,  cultivation  and  other  disturbances.  Grazing  most 
seriously  affects  the  larger  perennial  grasses  since  they 
are  preferred  by  cattle  and  sheep.  Heavy  grazing,  therefore, 
tends  to  eliminate  perennials  and  to  increase  annual  grasses. 

(^)  Poisonous  and  Noxious  Plants.  Plants  of  this  type 
are  abundant  from  a  clinical  standpoint,  but  two  species, 
poison  oak  and  tansy  ragwort,  have  significant  economic  imnortance 

(Toxicodendron  diversilobum)  Pacific  poison  oak  is  a 
woody  vine-like  plant  abundantly  common  on  drier  south 
and  west  exposures  throughout  Western  Oregon.  Its 
oily  secretions  cause  a  severe.  Itching  rash  \4iich  is 
considered  an  "occupational  hazard"  among  foresters  and 
loggers . 

Tansy  ragwort  (Senecio  jacobaea)  is  becoming  a  major 
agricultural  problem  as  it  continues  to  spread  over  cut 
over  forest  lands  and  hill  pastures.  (Over  500,000  acres 
of  Western  Oregon  have  been  infested  with  this  weed  since  its 
introduction  about  50  years  ago.  Tansy  is  a  noisonous  nlant 
which  causes  production  loss ,  severe  liver  damage  and  death 
among  several  domestic  animal  species.  Cattle  and  horses 
are  most  commonly  affected,  with  verified  cases  of  poisoning 
among  swine  and  sheep.  Newly  logged  areas  and  recently 
disturbed  soil  from  road  construction  are  prime  locations 
for  infestation.  Once  introduced,  an  abundant  seed  source 
is  established  which  economically  defies  traditional  methods 
of  control  herbicide  and  cultivation.  Without  a  practical 
control,  surrounding  agricultural  lands  are  subject  to 
continual  reinfestations.  Several  biological  controls  are  in 
the  testing  stage,  but  a  definative  evaluation  will  require 
several  more  years , 

-^re  or  Endangered  Plants.  Available  data,  describes 
few  rare,  unique,  or  endangered  plants  indigenous  to  the  analysis 
area.  The  following  is  a  list  of  plants  which  are  considered  by 
some  to  be  in  the  rare  and/or  endangered  category: 

Scientific  Name 

Aster  chllensis  ssp.  hallli 
Aster  vlalls 
Plageobothrys  hirtus 
Arab  is  koehlerl  var.  stlnltata 
Phacelia  verna 

Synthyris  mlssurica  ssp.  hirsute 

There  are  no  known  significant  concentrations  of  these  nlants  in 
the  analysis  area. 


Common  Name 

Chilian  Aster 
Wayside  Aster 
Popcorn  Flowers 
Shrubby  Rock  Cress 
Water  Leaf 
Western  Mountain 
Synthrls 
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I.  Wildlife 


By  the  BLM’s  definition,  wildlife  includes  all  known  wildlife 
species  of  mammal,  birds,  fish,  amphibians,  reptiles,  and 
invertebrates.  A  review  of  the  checklist  for  Oregon  shows  that  we 
would  expect  to  find  73  species  mammals,  198  species  of  birds,  32 
species  of  fish,  31  species  of  reptiles  and  amphibians,  and  an 
unknown  number  of  invertebrates  in  the  proposed  lease  areas . 
(Appendix  I.) 

No  animal  classed  as  endangered  nationally  by  the  Bureau  of 
Sports  Fisheries  and  Wildlife  is  known  to  inhabit  the  lease 
areas.  The  lease  areas  do  support  a  population  of  the  Northern 
Spotted  Owl  which  is  classified  by  the  State  of  Oregon  as 
threatened . 

The  State  of  Oregon  lists  the  Northern  Spotted  Owl  and 
ringtailed  cat  as  endangered.  The  American  Osprey,  Northern 
Bald  Eagle,  and  Oregon  Chub  are  listed  as  threatened  in  the 
State  of  Oregon. 

Terrestrial 

In  the  lease  areas  four  species  of  big  game  animals  (black  tailed 
deer,  Roosevelt  elk,  black  bear,  and  cougar)  are  present. 

The  black  tailed  deer  population  is  good  throughout  the  area. 
Roosevelt  elk  can  be  found  throughout  with  the  exception  of  those 
tracts  in  the  Elkhead  area.  Black  bear  and  cougar  also  have  a 
general  distribution  throughout  the  lease  area  but  little  is 
known  about  the  populations  of  these  animals. 

Small  mammal  populations  have  not  been  of  much  concern  in  the 
past.  Economically,  the  most  important  animals  within  this 
group  are  those  having  fur  value  or  impact  on  reforestation. 

Seven  species  of  upland  game  birds  are  found  in  the  area 
(valley  quail,  mountain  quail,  blue  grouse,  ruffled  grouse, 
band-tailed  pigeon,  and  mourning  dove)  of  which  the  pheasant 
and  dove  are  probably  the  least  numerous. 

Although  not  located  in  the  main  travel  arteries  of  the  Pacific 
flyway  and  having  mountainous  terrain,  many  waterfowl  species 
do  visit  the  area. 

Most  of  the  habitat  for  waterfowl  is  provided  by  streams  and 
sloughs  in  the  area. 

During  migration  some  18  species  have  been  observed  within  the 
lease  area.  The  most  common  nesting  waterfowl  are  the  mallard, 
woodduck,  hooded  merganser,  and  American  Merganser. 
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The  most  important  non-game  birds  in  the  proposed  lease  area 
are  the  northern  spotted  owl,  bald  eagle,  and  osprey. 


At  the  present  time  we  have  little  information  on  the  spotted 
owl  and  bald  eagle.  One  unconfirmed  bald  eagle  nest  is  located 
along  the  Umpqua  River  (T.  25  S.,  R.  7  W. ,  Sec.  9)  and  four 
active  osprey  nests  are  located  within  the  lease  area. 

(Map  5.) 

A  great  blue  heron  rookery  has  been  located  in  the  northeast 

corner  of  Sec.  23,  T.  24  S,,  R.  7  W,,  overlooking  the  Umpqua. 
(Map  5.) 

Habitat  Requirements  of  Important  Wildlife  Species 

Shrews  and  Moles 


Shrews  and  moles  are  an  important  part  of  the  forest  environment  due 
to  their  beneficial  role  as  soil  developers.  Since  shrews  and  moles 
are  known  to  feed  extensively  on  adult  insects  and  their  larvae  and 
pupae,  they  undoubtedly  contribute  to  a  dampening  of  population 
explosions  of  some  "destructive"  species. 

present  both  above  and  below  ground  in  a  variety  of 
habitats  that  provide  vegetative  ground  cover,  rotten  logs,  slash  and 
debris.  Moles,  however,  are  strictly  subterranean  and  require  soils 
usually  considered  as  deep,  rich  and  productive. 

Bats 


Since  all  bats  in  the  Pacific  Northwest  are  insectivorous,  they  also 
contribute  to  the  dampening  of  increasing  populations  of  "destructive" 


Snags  and  decadent  green  trees 
day  time  roosting. 


are  used  by  bats  for  hibernation  and 


Black  Bear 


Black  bears  are  found  in  a  variety  of  habitats  including  regenerating 
clearcuts  with  an  abundance  of  non-coni fe rous ,  food  producing  species 
Mature  and  second  growth  coniferous  forest  are  used  for  escape  cover 
and  protection  from  weather  extremes.  Hollow  snags  or  logs,  decadent 
green  trees,  caves  or  crevices  in  rocks  and  cliffs  are  used  for  dens. 

feed  largely  on  vegetable  matter, 

such  as  roots,  fruits,  nuts  and  grasses.  They  also  eat  Insects,  fish 
and  small  rodents. 
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WATER  RESOURCES  AND  CRITICAL 
WILDLIFE  HABITAT 

NORTHERN  SPOTTED  OWL  SITE 

GREAT  BLUE  HERON  ROOKERY 

EAGLE  NEST  SITE 

OSPREY  NEST  SITE 

STREAMS  USED  BY  ANADROMOUS 
FISH 


MAP  5 


Fisher.  Marten,  Mink  and  Weasles 


These  species  are  valuable  fur-bearers  and  predators  on  forest 
wildlife  such  as  hares,  rabbits,  mice,  woodrata,  pocket  golphers, 
mountain  beaver,  quail  and  grouse.  Fishers  are  also  known  to  prey 
upon  porcupines.  ^ 


Mink  and  weasles  are  relatively  common  throughout  the  lease  area.  The 
fisher  is  listed  as  rare  by  the  State  of  Oregon. 

^e  fisher  is  a  solitary  animal,  requiring  heavy  timber  protection 
for  rearing  its  young,  and  a  territorial  area  of  ten  square  miles, 
he  marten  is  arboreal,  spending  a  large  proportion  of  its  time  in 
the  forest  canopy  while  the  primary  habitat  for  mink  and  weasles  is 
dense  vegetation,  rock  outcrops,  hollow  logs  and  snags  near  water. 

Coyote,  Foxes,  Bobcat 

important  predators  on  forest  vildlife,  such  as 
thlrff  squirrels,  golphers,  mice  and  woodrats.  They, 

reforfsChor"  ^  ecology  essential  for  rapid 


These  species  are  generally  adaptable  and  utilize  a  variety  of  habitats 
in  the  absence  of  rocky  habitats. 


Mountain  Lion 


Mountain  lions  are  an  important  ecological  asset  due  m  m  a 
iLlllfT"  -dents  (2)  re:ov:i'of 

deer  PopulatloL""rth\“er  «ngf ''thfreb^red""!' 

Solitude  is  the  primary  habitat  ^q^^iret^T^f^this^^^p^:!::?^^ 

Northern  Flying  Squirrel 

This  species  is  an  Important  prey  of  the  Northern  spotted  owl  It  is 
is  confined  to  timber  ofle^tivejy  la'ge^izf  ^ 

holes  or  other  tree  ravin==  .0  ,i  ^  woodpecker 

tree  cavities  as  well  as  in  the  branches  of  coniferous  trees 

Beaver 


This  species  is  highly  prized  by  fur  trapper, 
common  animal  in  many  locations  throughout  tl 
s  ate  restocking  program  in  the  late  1920 's. 


It  is  now  an  extremely 
district,  following  a 
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Roosevelt  Elk 


>  ' 

Clearcut  areas,  40  acres  or  smaller,  between  6  and  10  years  after 
logging,  provide  prime  elk  forage.  Escape  cover  should  be  available 
within  200  yards  of  the  center  of  cutovers  in  two  or  more  directions. 

Old  growth  forests  are  preferred  habitats  for  protection  from  weather 
extremes.  The  very  minimum,  however,  are  stands  in  the  8"  diameter 
cover  if  within  200  yards  of  foraging  and  browsing  areas.  Elk  make 
repeated  use  of  specific  benches,  natural  openings,  bottoms  and  ridgetops. 
Nearby  water  is  essential  for  good  elk  habitat.  Elk  are  easily  disturbed 
by  human  activities  and  are  susceptible  to  diseases  and  parasites  of 
domestic  livestock.  Elk  are  common  in  the  northwest  portion  of  the 
lease  area,  shown  on  the  wildlife  map. 

Black-tailed  Deer 


Black-tailed  deer  require  open  areas  that  produce  abundant  forage  and 
browse  interspread  in  timber  that  provides  cover  for  escape  and  protection 
from  weather  extremes.  "Consecutive  cuts,  bordering  one  another,  create 
large  openings  several  hundred  acres  in  size.  This  back  to  back 
placement  in  effect  increases  the  size  of  the  clearcut  and  produces 
suboptimum  habitat  for  deer.  For  maximum  utilization,  the  width 
of  the  cut  should  not  exceed  1,200  for  1,500  feet  or  twice  the 
distance  deer  are  likely  to  move  from  the  forest  edge." 

Preferred  winter  and  early  spring  foods  consist  of  residual  trailing 
blackberry  leaves,  red  huckleberry  twigs,  salal  leaves, 
grasses  and  forbs.  Douglas-fir  is  less  palatable  but  constitutes 
an  important  food  where  deer  populations  approach  or  exceed  the 
carrying  capacity  of  the  range.  Throughout  the  district,  winter 
populations  are  highest  at  lower  elevations  and  on  warmer  south 
and  west  slopes.  During  late  spring  and  early  summer,  the  diet 
consists  of  a  great  variety  of  forage  with  few  species  being  totally 
unacceptable.  It  is  during  this  period  that  succulent  growth  on 
Douglas-fir  seedlings  is  realized  in  certain  areas.  During  late 
summer  and  fall,  Douglas-fir  is  ignored  as  preferred  foods  include 
thimbleberry ,  salmonberry,  willow,  red  huckleberry,  red  alder  and 
trailing  blackberry. 

Black-tailed  deer  are  common  throughout  the  lease  area. 


Birds 


Great  Blue  Heron 

This  bird's  large  size  and  conspicuous  habitat  of  nesting  in 
colonies  in  tall  trees  has  drawn  the  attention  of  many  interested 
persons.  Great  blue  herons  seem  to  require  tall  trees  for  nesting 
within  a  mile,  preferably  less,  of  major  bodies  of  water  such  as 
rivers,  lakes,  or  bays. 


Wood  Duck 

Over-hunting  and  destruction  of  its  nesting  habitat  led  to  complete 
protection  of  this  species  in  1918.  Populations  have  now  increased 
to  the  extent  that  it  is  now  hunted.  The  wood  duck  is  the  only 
Oregon  pond  duck  that  nests  in  trees.  It  uses  cavities  in  old 
snags  but  has  benefited  greatly  from  erection  of  nest  boxes. 

Red-tailed  Hawk 


Probably  the  most  common  and  most  often  observed  hawk  in  the  forest 
environment.  Because  its  prey  consists  primarily  of  small  rodents, 
the  red-tailed"  provides  a  dampening  effect  on  Increased  populations 
of  coniferous  seed  and  seedling  damaging  rodents.  Although  commonly 
seen  soaring  over  open  areas,  timbered  habitats  are  used  for  nesting, 
roosting  and  perching  when  not  hunting.  Large  (old  growth)  timber  is 
preferred,  although  second  growth  will  probably  suffice  if  large  enough 
to  hold  nests  a  minimum  of  35’  in  the  air.  Red-tails  may  be  found 
throughout  the  district. 


Bald  Eagles 


The  Northern  bald  eagle  is  considered  "threatened"  bv  the  State 
of  Oregon. 


eagle  varies  according  to  locality  and  food 
availability,  but  fish  is  the  staple  food  item.  Dead  and  dying 
fish  are  eaten  as  readily  as  live  ones.  Eagles  also  consume  carrion. 
Including  the  remains  of  poultry  and  livestock.  Live  rodents  and 
waterfowl  are  also  taken. 


est  trees  are  usually  the  largest  or  the  stoutest  in  the  immediate 
surroundings,  command  an  open  view  of  the  surrounding  area,  and 
provide  a  clear  flight  path  to  a  close  point  on  a  beach  or  river, 
large  body  of  water  will  usually  be  within  one-half  to  one  mile 

a  main  branch 

rLr  some  cover  from  the  part  of  the  tree  above  the  nest. 

Good  perch  trees  in  the  vicinity  of  the  nest  also  appears  to  be  Z 
important  factor  in  nest  site  selection. 


Bald  eagles  also  seem  to  require 
disturbances  for  nest  sites. 


an  environment  far  from  major 
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Osprey 


Osprey  feed  almost  exclusively  on  fish  and  are  able  to  take  only 
those  that  swim  at,  or  very  near,  the  water  surface. 

Osprey  forage  by  perching  on  rocky  outcrops  or  snags  which  provide 
a  view  of  a  large  expanse  of  water,  or  by  flying  over  the  water 
at  altitudes  of  up  to  300  feet. 

Ospreys  are  fairly  flexible  with  regard  to  nest  sites  and  will  nest 
on  artificial  structures  located  near  suitable  feeding  areas. 

Snags  or  trees  with  dead  crowns  are  usually  located  within  a  few 
hundred  feet  of  nest  trees.  These  are  utilized  by  adults  as  roost 
and  feeding  trees  and  by  fledglings  as  perches  while  learning  to 
fly. 

Ruffed  Grouse 


The  diet  of  ruffed  grouse  is  highly  variable  depending  upon  the 
availability  of  food  and  includes  seeds,  berries,  vegetation 
and  insects.  Specifically,  important  items  include  strawberries, 
raspberries,  cherries,  blueberries,  serviceberry ,  rose  hips, 
sedges,  dogwood  berries,  snowberry,  mushroom,  fern  tips,  and  buds 
of  alder,  willow,  maple  and  conifers. 

Ruffed  grouse  are  generally  associated  with  deciduous  trees  and 
brush  thickets,  especially  along  the  forest  edge  adjacent  to 
openings.  Conifers  are  used  for  roosting  and  protection  from 
weather  extremes. 

Spotted  Owl 

This  species,  currently  listed  as  "threatened"  by  the  State  of 
Oregon,  is  extremely  sedentary  and  restricted  in  its  habitat 
preference . 

Preliminary  results  of  studies  by  Eric  Forsman  indicate  that 
important  food  preferences  of  spotted  owls  include  flying  squirrels, 
red  tree  mice,  deer  mice,  woodrats,  red-backed  moles,  Mazama  pocket 
golpher,  snowshoe  hare,  and  small  birds.  A  great  deal  of  the  owl's 
foraging  occurs  in  the  forest  canopy. 

Old  growth  Douglas-fir  forests  are  believed  essential  to  the  survival 
of  this  species.  These  forests,  with  large  trees  and  dense 
understories  apparently  provide  the  total  needs  of  the  species, 
including  nesting  sites,  a  source  of  food  and  protection  from 
predators  and  weather  extremes.  Foraging  is  known  to  occur 
in  young  growth  stands,  however. 

Spotted  owls  are  extremely  territorial  and  utilize  an  area  of 
one  to  two  square  miles. 

Spotted  owls  are  known  to  inhabit  certain  tracts  of  old  growth 
stands  in  the  lease  area. 


Plleated  Woodpecker 

A  large  percentage  of  the  pileated’s  diet  consists  of  carpenter 
ants  that  penetrate  upwards  from  the  base  of  a  tree.  Beetle  larvae 
excavated  from  rotting  wood  also  constitute  an  important  part  of 
its  diet. 

Pileated  woodpeckers  tend  to  nest  near  water.  They  require  a  large 
tree  in  which  to  excavate  a  cavity  for  nesting  and  roosting. 
Foraging  habitats  require  the  habitat  contain  fallen  dead  wood  in 
advanced  state  of  decay. 

The  pileated  may  be  the  sole  provider  of  holes  for  larger  non¬ 
excavating  hole  nesters,  such  as  hooded  mergansers,  common 
mergansers,  wood  duck  and  various  small  mammals. 

Purple  Martin 

Purple  martin  populations  have  apparently  never  been  high  in 
western  Oregon  in  comparison  with  the  eastern  United  States. 

This  small  population  has  declined  in  recent  years,  partially 
because  of  a  loss  of  nest  sites. 

Purple  martins  nest  in  natural  or  man-made  cavities  near  ponds, 
lakes,  bays  and  rivers.  They  forage  almost  exclusively  on  the  wing, 
taking  whatever  flying  insects  are  available. 

Western  Bluebird 


Western  bluebird  populations  have  also  declined  in  western  Oregon 
in  recent  years  due  partially  to  a  loss  of  nesting  sites. 

Western  bluebirds  nest  in  natural  and  man-made  cavities  located  in 
openings  or  along  the  forest  edge.  When  not  in  flight,  western 
bluebirds  are  most  often  seen  perched  in  the  top  of  dead  or  dead- 
topped  trees. 
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Aquatic 


The  proposed  lease  area  is  drained  by  two  main  river  systems 
both  of  which  support  important  anadromous  fish  populations. 

Tlie  two  rivers  are  the  Coquille  and  Umpqua. 

That  part  of  the  Coquille  within  the  lease  area  supports  a 
marginal  winter  steelhead  population  on  site  due  to  down 
stream  fish  passage  problems.  Populations  of  coastal  cutthroat 
can  be  found  throughout  Camas  Valley.  Brown  trout  are  also 
present  in  the  Coquille  in  Camas  Valley  from  some  past  introduction. 

The  Umpqua  and  its  tributaries  within  the  lease  area  support 
four  species  of  anadromous  fish. 

Two  races  of  Chinook  salmon,  distinguished  by  the  tine  of 
migration,  are  found  in  the  main  Umpqua.  Tlie  spring  chinook 
moves  through  the  Umpqua  enroute  to  spawning  areas  in  the  North 
Umpqua  and  upper  South  Umpqua.  The  fall  chinooVc.  make  limited 
use  of  the  main  stem  of  Smith  River,  and  good  use  of  the  main 
Umpqua,  South  Umpqua,  and  main  stem  of  Cow  Creek. 

Coho  salmon  are  found  extensively  throughout  the  tributaries  of 
the  Umpqua  within  the  lease  area.  (Map  5.)  The  coho  will  make 
use  of  even  the  smallest  tributaries  for  spawning  unlike  the 
Chinook. 

Both  winter  and  summer  steelhead  are  present ,  the  summer  steelhead 
being  a  visitor,  passes  through  enroute  to  upstream  spawning  areas 
in  the  North  Umpqua.  The  winter  steelhead  spawn  throughout  the 
tributaties  in  the  lease  area.  (Map  5.) 

Sea-run  coastal  cutthroat  are  found  throughout  the  lease  area. 
Migration  of  this  fish  displays  wide  variations  in  both  the 
adults  and  smolts.  The  coastal  cutthroat  is  probably  the  most 
susceptible  to  changes  in  the  stream  environment. 

Native  coastal  cutthroat  and  rainbow  trout  are  found  throughout 
the  Coquille  and  Umpqua  systems  in  the  lease  area. 


/,  O 
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Warm  water  3piny-rayed  fish  are  not  native  to  Oregon  but  13 
species  have  been  introduced  to  Oregon,  of  which  seven  species 
can  be  found  within  the  lease  area.  The  snecies  found  in  the 
Umpqua  basin  are  the  brown  bullhead,  lar?^  mouth  bass,  small 
mouth  bass,  bluegill,  black  cranpie ,  and  x^ite  crapnie . 

With  the  exception  of  the  brown  bullhead  these  snecies  are 
restricted  to  lakes  and  reservoirs  on  private  land  within 
the  geographical  boundaries  of  the  lease  area. 

J.  Domestic  Livestock 


Livestock  use  on  NRL  lands  within  the  lease  area  is  mostly 
associated  x^ith  private  land  in  the  valley  areas.  Plant 
succession  following  harvest  of  the  timber  allcr^^s  forage 
species  to  grew  for  periods  of  8  -  15  years  before  being 
crowded  out  by  competing  brush  and  tree  canopies. 

Much  of  the  area  has  steep  slopes  x^hicli  are  not  conducive 
for  good  livestock  forage  areas.  Lack  of  summer  rainfall 
in  the  area  also  limits  the  forane  production  to  the  spring 
and  fall. 

Within  the  proposed  lease  area  there  are  a  total  of  15  grazing 
leases  involx^lng  21,737  acres,  and  provide  1,705  A.U.M.'s  for 
921  head  of  domestic  stock. 

K.  Human  Values 


Landscape  Character 

The  proposed  lease  area  includes  lands  in  the  Drain,  Dillard, 
and  North  Umpqua  Resource  Areas.  Some  small  areas  overlap  onto 
the  Eugene  BLM  District  on  the  north  and  the  Coos  Bay  3L'^  District 
to  the  west.  For  visual  management  purposes,  the  affected  lands 
fall  into  four  separate  geographic  areas.  These  areas  are 
delineated  on  Map  6,  and  correspond  x-rLth  the  x^/ritten  description 
of  each  x-jhich  follows:  Scenery  within  the  proposed  lease  area 
falls  into  one  of  two  classifications: 

"B"  -  Scenery  x^ith  some  unusual  features  x-rhich  distinguish  it 
from  the  surrounding  areas. 

"C"  -  Still  scenic,  but  the  scenery  is  typical  of  the  region, 
with  no  outstanding  features. 

Smith  River-Brush  Uteek-Tom  Fq^llt^v j^ea.  This  area  is 
characterized  by  sharp  ridges  with  steep  short  slopes.  There 
is  abundant  old-growth  timber  visible  from  the  main  travel  routes 
and  signs  of  both  old  and  recent  logging  are  exndent . 

A  few  parcels  within  the  lease  area  are  xrLsible  from  State 
Highway  38  x^est  of  Drain.  These  are  the  Post  Creek,  Cunnineham 
Bridge,  and  Lancaster  Creek  areas.  These  BL'^  lands  are  on  steep, 
timbered  ridges  above  Elk  Creek  and  are  x-rL  thin  the  fore  ground - 
middleground  zone. 

Another  of  the  main  travel  routes  in  this  area  is  Smith  River  Road. 
From  Drain,  this  road  climbs  northwes tx^^ard  to  a  dividing  ridge 
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ANALYSIS  RECORD 

ROSEBURG  DISTRICT 

VISUAL  RESOURCES- LANDSCAPE  CHARACTER 

B  -  CLASS  B  QUALITY  SCENERY 
C  -  CLASS  C  QUALITY  SCENERY 
-  SENSITIVITY  LEVEL  BOUNDARY 
L  -  LOW  SENSITIVITY 
M  -  MEDIUM  SENSITIVITY 

-  VISUAL  ZONE  - 

FG  -  FOREGROUND  MIDDLEGROUND 
BG  -  BACKGROUND 
SS  -  SELDOM  SEEN 

MAP  6 
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(at  Windy  Gap)  before  dropping  down  into  Smith  River.  As  the  road 
nears  the  top  of  this  ridge,  a  long-range  view  to  the  east  is 
possible.  Several  BLM  parcels  within  the  lease  area  lie  within 
the  fore ground-middle ground  zone,  and  on  a  clear  day,  peaks  in  the 
Cascades  are  visible  in  the  background.  Recreation  traffic  is 
moderate  in  the  summer  and-  light  at  other  times.  This  route 
can  be  followed  all  the  way  to  Reedsport.  As  the  road  follows 
Smith  River  downstream,  numerous  vle^vs  of  the  river  anpear. 

Viewing  distance  from  the  road  is  limited  by  the  steep  ridges 

which  form  this  valley,  and  viewing  distance  is  seldom  over 

3/4  of  a  mile.  The  scenery  is  typical  of  western  Oregon 

timber  country.  There  are  several  homes  and  small  farms  along 

Smith  River  between  Mder  Creek  and  South  Fork.  Some  small 

areas  in  the  Eugene  BLM  District  are  included  in  this  Smith  River  area. 


The  South  Fork  Smith  River  road  and  the  Hardscrabble  road  also 
have  similar  type  scenery  but  receive  less  traveler  use.  Tom 
Folley  Greek  and  Brush  Creek  are  also  included  in  this  area. 

Neither  of  these  areas  are  inhabited.  Public  access  to  Brush 
Creek  is  restricted,  and  it  is  classed  as  "seldom-seen". 

Otherwise,  these  two  drainages  are  very  similar  to  Smith  River. 

The  Gunter-Snith  River  Recreation  Site  -  a  BLM  nicnic  and  camping 
area  -  is  located  along  Smith  River  road.  It  is  classed  as  "B" 
type  scenery  x<rith  high  sensitivity.  The  rest  of  this  area  is 
classed  as  "B"  type  scenery  of  medium  sensitivity  except  for  the 
"seldom-seen"  areas  t-Thich  are  rated  as  low  sensitivity. 

Cox  Creek— Elkhead— Oldham  Creek  Area .  Tliis  area  is  mainly  farm 
land  in  broad  valleys  (sucli  as  Scott’s  Valley)  with  BLM  timberland 
on  the  surrounding  ridges.  Considerable  old-growth  is  present, 
interspersed  with  cut— over  land  and  young  timber.  Scenery  is 
classed  as  "C”.  Use  by  recreationis ts  is  low  -  most  people  using 
this  area  are  local  residents.  Public  access  to  Adams  Creek  and 
Cox  Creek  is  restricted,  so  they  are  classed  as  "seldom-seen" 
zones.  At  a  few  points  along  Interstate  5  bet^<reen  Sutherlin 
and  Curtin,  brief,  long-range  vie^^rs  of  BLM  land  with-fn  the  lease 
area  are  possible.  The  distance  and  ■viexi7ing  time  is  such  that 
the  visual  impact  is  low.  Most  of  the  BLM  ownershin  in  this  area  is 
at  a  considerable  distance  from  any  habitation.  Sensitivity  is  rated  as  la-r 

'^^e-dlubbard  Creek  Area.  The  Tyee  area,  accessible  mainly  -via 
the  Tyee  Access  road,  is  exclusively  forest  scene rv  in  the 
foreground-middleground ,  with  a  broad  background  -yiew  of  the 
Umpqua  valley  to  the  east  as  the  too  of  the  ridge  is  reached.  (The 
main  viewpoint  at  the  ton  of  the  ridge  is  in  the  Coos  Bay  BLM 

A.t  the  beginning  of  the  Tyee  Access  road,  good  ■viex«rs 
of  the  Umpqua  River  are  offered.  This  area  immediately  adjacent 
to  the  ri-yer  at  the  bridge  is  on  private  land. 

Another  area,  at  the  mouth  of  Basin  Creek  (the  south  Part  of 
Sec.  17,  T.  24  S.,  R.  7  W.)  is  adjacent  to  the  Umpqua  River. 

BLM  land  in  Secs.  7  &  8,  T.  26  S.,  R.  6  W.,  adjoins  the  river  also. 

These  areas  along  the  Umpqua  are  classed  as  high  sensitivity  areas. 
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The  scenery  in  this  area  is  classed  as  "B"  -  very  steep  slopes 
with  extensive  old-growth  stands  intermingled  with  clearcuts  and 
young  timber  -  a  very  scenic  area.  Visitor  use  is  light  to 
moderate.  In  summer,  visitors  can  drive  this  route  through  to 
Loon  Lake  Recreation  Area  in  the  Coos  Bav  BLM  District.  Except 
for  the  above  noted  areas  along  the  river,  this  area  is  classed 
as  "B”  type  scenery  with  medium  sensitivity.  ' 

Hubbard  Creek  is  a  narrow  valley  with  small  farms  surrounded  bv 
steep  timbered  hills.  As  the  road  progresses  further  upstream,  the  area 
becomes  solely  timberland.  Recreation  use  is  light.  Scenery 
is  classed  as  "C"  with  low  sensitivity. 

'  Heston-Burnt  Mountain-Camas  Valley  Area.  This  area  offers 
a  wide  variety  of  scenery,  varying  from  heavily  timbered  mountains 
to  broad  flat  valleys  to  steep  rock  bluffs.  Long-range  views  of 
Camas  Valley  and  the  Coast  Range  are  available  from  the  Res  ton 
Ridge,  Burnt  Mountain,  and  Signal  Tree  roads.  Two  BLM  parcels  that 
lie  on  the  east  edge  of  the  Coos  Bay  District  in  the  Signal  Tree 
area  are  Included  in  this  area. 

Camas  Valley,  at  the  headwaters  of  the  Middle  Fork  of  the  Coquille 
Hlver,  is  roughly  bowl-shaped  and  is  surrounded  by  timbered  ridges . 

It  was  settled  by  early  homesteaders  and  it  retains  its  rural 
atmosphere.  There  is  a  state  wayside  park  along  Highway  42  just 
east  of  Camas  Valley. 

The  Looklngglass-Reston  road  follows  the  route  of  the  Coos  Bav 
Wagon  Road  -  an  early  military  road  -  adding  historical  Interest 
to  the  area.  The  old  stage  station  at  Res  ton  is  still  intact. 

This  road  can  be  followed  to  the  coast.  There  are  two  county 
wayside  parks  along  this  road.  Recreation  use  is  moderate. 

The  three  wayside  park  areas  and  the  BLM  lands  adjacent  to  them 
are  classed  as  high  sensitivity.  The  remainder  of  this  area  is 
rated  as  medium  sensitivity  -  all  "B”  class  scenery. 

Manmade  Features 

The  most  prominent  man-made  feature  of  the  landscape  is  the 
metropolitan  area  of  Roseburg,  Oregon.  Farming  and  ranching 
have  the  greatest  influence  on  the  landscape  in  the  valley 
bottoms  and  adjoining  foothills.  The  scattered  grouping  of 
farm  buildings ,  and  patchwork  of  orchards,  fields  and  pasture 
lend  a  rural  setting  to  the  valley  area.  Roads  are  numerous 
the  area.  Except  for  the  roads  and  trails  that 
cross  the  open  mountainsides,  most  are  a  harmonious  part  of 
the  landscape.  Powerlines  and  a  natural  gas  line  pass  through 
parts  of  the  analysis  area;  however,  only  the  powerlines  follov^f 
raw  corridors  across  the  landscape.  Most  of  this  disturbance 
is  mellowed  with  time  as  the  areas  of  scarification  are 
revegetated. 
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L. 


Soclo-Cultural  Interests 


Historical 

The  first  non-Indian  visitor  to  what  Is  now  Dou{»las  Countv  apnears 
to  have  been  Jedldlah  Smith,  an  early  day  trapper  and  explorer  of 
some  note.  His  first  visit  to  present  day  Douglas  Countv  occurred 
In  either  1825  or  1826.  Mr.  Smith  with  "a  party  of  others"  had  a 
run  In  with  a  band  of  Indians  near  the  mouth  of  one  of  the  many 
rivers  that  drain  the  coast  range,  sometime  In  1825,  during  the 
course  of  which  a  season’s  catch  of  valuable  furs  was  lost. 

Mr,  Smith  escaped  and  made  his  way  north  carrying  news  of  the 
attack  to  the  post  of  the  Hudson’s  Bay  Company  which  Is  now 
Vancouver,  Washington. 

The  Hudson’s  Bay  factor  dispatched  a  well-armed  crew  to  the 
^outh ,  guided  by  Smith.  They  found  the  Indian  tribe  and  recovered 
the  furs.  This  hardy  band  evidently  liked  what  they  found  In  the 
area,  since  they  returned  In  1827  and  established  a  post  on  the 
Umpqua  River,  near  the  mouth  of  Elk  Creek.  This  appears  to  have 
been  the  first  white  habitation  in  present  Douglas  County,  and 
was  in  continuous  occupation  until  1862. 

The  first  settler  of  record,  other  than  hunters  and  trapners,  was 
one  Warren  N.  Goodell,  who  located  a  donation  claim  on  the  present 
site  of  Drain,  in  1847.  He  was  followed  in  1848  by  Captain  Levi 
Scott  who  first  took  up  '  land  on  Elk  Creek,  near  the  Hudson’s  Bay 
post  and  later  plotted  the  present  town  of  Scottsburg. 

From  the  first  year  of  its  official  existence  (1852)  until  1880, 
l^/hen  Douglas  County  saw  a  period  of  settlement  and  the  opening 
up  of  agricultural  land,  the  growth  was  slew.  Farm  land  was  the 
main  attraction  that  brought  the  first  settlers  to  Douglas  County 
but  even  in  those  days  many  were  part-time  farmers  because  the 
woods  and  streams  easily  furnished  a  good  share  of  the  family 
food  needs.  Tlie  county  in  1880  had  a  population  of  9,596  .  For 
the  next  ten  years,  however,  settlement  was  more  rapid  because 
of  the  building  of  new  roads  and  the  coming  of  the  railroad. 


^irst  settlers  in  the  Umpqua  Valley  region  used  the  Historic 
Applegate  Trail  which  was  established  in  1846.  This  trail  closely 
approximated  the  present  day  Interstate  Highway  5.  Settlement  was 
further  enhanced  by  the  66  mile  long  Coos  Bay  VJagon  Road,  which  was 
completed  about  a  year  ahead  of  the  railroad  in  1871.  The  CBWt>  was 
established  by  an  Act  of  Congress,  dated  '^arch  3,  1869  ,  granting 
lands  to  the  State  of  Oregon  to  aid  the  construction  of  a  military 
wagon  road  from  the  navigable  waters  of  Coos  Bay  to  Roseburg.  This 
route  is  a  well  established  county  road  today  and  is  used  mainly  for 
log  hauling  to  mills  in  the  Roseburg  vicinity  on  the  western  end, 
and  in  the  Myrtle  Point-Coquille-Coos  Bay  area  on  the  western  end. 

It  is  also  used  by  recreationists  and  some  that  choose  to  take  a 
scenic  and  historic  route  to  the  coast. 
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"Opening  up"  of  the  Umpqua  Valley  by  the  CBWR  and  the  railroad 
stimulated  the  area's  development  and  increased  its  growth.  As 
a  result,  agriculture  became  the  predominant  land  use  activity. 
Agriculture  remained  the  leading  industry  in  Douglas  County 
until  1940,  when  logging  surpassed  it. 

Sources 


1.  "The  Manpower  Resource  of  Douglas  County",  1966  State  of 
Oregon  Department  of  Employment  Oregon  State  Employment  Services. 

2.  "The  Character  of  Douglas  County",  Douglas  County  Planning 
Commission,  September  1968. 

Books  at  the  Douglas  County  Museum  Library: 

1.  God  Made  a  Valley  by  Welcome  Martindale  Combs  and  Sharon 
Combs  Ross  -  1970. 

2.  Yoncalla,  House  of  the  Eagles  -  Anne  Applegate  Kruse  -  1950 
A  commemorative  story  of  the  pioneers. 

3.  Early  Days  in  Oregon  by  George  W.  Riddle  -  1953 

A  history  of  the  Riddle  Valley  and  travels  of  some  of  the  earliest 
pioneers. 

4.  Memories  of  Long  Ago  -  A  story  of  Dillard  by  Shirley  Clayton, 
Dillard,  on  May  1,  1956, 

5.  A-21(m)  Postal  Historian  -  old  postoffices  of  Douglas  County. 

6.  History  of  Coos  and  Curry  County  by  Orville  Dodge. 
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M,  Social  Welfare 


1 .  Economic  Characteristics  of  the  Study  Area. 

The  area  included  In  the  analysis  contains  the  bulk  of  Douglas  Countv's 
1975  population  of  80,400  people  and  of  the  County's  economic  activity. 
(Approximately  39,000  people  reside  in  the  metropolitan  Roseburg  area. 
The  remaining  population  is  dispersed  throughout  the  County.) 

Population  growth  in  the  County  has  been  steady  at  about  7.1  percent 
during  the  last  14  year  period.  The  overall  population  density  is 
15.8  persons  per  square  mile. 

Employment  in  the  County  is  shown  in  the  following  table: 

1975  Calendar  Year  Average 


Manufacturing 

Employed 

Percent 

Durable  Goods 

Lumber  and  Wood 

8383 

31 

Primary  Metals 

482 

2 

Other  Durable  Goods 

498 

2 

Nondurable  Goods 

Food  Products 

205 

1 

Other  Nondurables 

501 

2 

Non-Manufacturing 

Contract  Construction 

878 

3 

Transportation  &  Utilities 

1250 

5 

Trade 

4310 

16 

Finance,  Insurance,  Real  Estate 

688 

3 

Service  &  Miscellaneous 

3343 

12 

Government 

6137 

23 

Source:  Douglas  County  Planning  Commission, 

Council  of  Government 

Employment  is  highest  in  the  manufacturing  section.  Manufacturing 
can  thus  be  considered  a  major  economic  activity  in  the  County. 

The  largest  group  of  firms  are  involved  in  wood  products  processing. 
The  labor  force  in  the  study  area  fluctuate  seasonally.  This 
fluctuation  results  from  the  area's  dependence  upon  the  timber 
industry.  Employment  normally  peaks  in  the  summer  and  drops  to  a 
low  in  midwinter. 

The  number  one  basic  industry  in  Douglas  County  is  lumber  and  forest 
products.  Mineral  production  rates  as  second  with  respect  to 
income,  however,  total  employment  in  this  sector  is  approximately 
1/4  of  agriculture.  Agriculture  consists  of:  (1)  livestock 
production;  (2)  crops  of  fruits  and  nuts:  (3)  vegetables, 
^®^^^c^ltural  specialties,  and  hay  crops. 
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Income  from  agriculture  is  predominated  by  the  sale  of  livestock 
and  livestock  products.  This  is  evidenced  by  the  fact  that 
Douglas  County  leads  the  state  in  sheep  and  wool  production. 

Tlie  County  also  has  a  thriving  tourist  trade  which  is  highly 
seasonal . 

All  forms  of  services  can  be  found  in  the  Countv.  Most  of  these 
are  concentrated  in  the  Roseburg  area  and  include  several 
financial  institutions,  four  radio  stations,  one  television 
station,  one  dally  newspaper,  five  weekly  newsnapers,  several 
utility  companies,  over  100  churches,  5  hospitals,  and  several 
schools .  Roseburg  serves  as  an  important  transportation  center. 

The  city  is  served  by  Southern  Pacific,  Greyhound  lines.  Continental 
Trailways  and  several  freight  companies.  Roseburg  has  a  municinal 
airport  which  provides  private  charter  planes  and  air  parcel  service. 
There  is  no  coimercial  passenger  service  available. 

Available  economic  information  for  the  study  area  suggests  that 
the  lumber,  mineral,  and  agricultural  industries  are  the  regions 
major  exporters.  The  products  of  the  area  are  sold  outside  the 
region  and  receipts  are  returned  to  area  residents.  Tourism  also 
provides  an  additional  inflow  of  money  into  the  region. 

2 .  Local  Regulatory  Structure. 

Douglas  County  is  governed  by  a  three  member  Board  of  County 
Commissioners.  The  County  has  a  Planning  Commission.  The 
County’s  current  zoning  ordinance  was  developed  in  1960.  An 
Interim  general  development  plan  was  prepared  in  1972.  The 
County  is  presently  organizing  to  update  the  ordinances  and 
prepare  a  new  comprehensive  plan.  At  present  agricultural  and 
forestry  use  lands  are  zoned  ACT  (Agriculture,  Grazing,  Timber- 
Raising  District). 

Sources 


1.  Zoning  and  Land  Use  Ordinance  for  Douglas  County,  Douglas 
County  Planning  Commission  -  Roseburg,  Oregon  1969. 

2 .  The  Character  of  Douglas  County,  Douglas  County  Planning 
Commission,  Roseburg,  Oregon  September  196S. 

3.  The  Manpower  Resource  of  Douglas  County,  State  of  Oregon 
Department  of  Employment,  Oregon  State  Employment  Service,  in 
cooperation  with  the  Bureau  of  Employment  Security,  United 
States  Department  of  Labor,  1966. 
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N.  Archaeological  Values. 


Very  little  is  known  about  the  aboriginal  inhabitants  in  the 
EAR  area.  A  search  of  the  Oregon  Archaeological  Survey  files 
at  the  University  of  Oregon  showed  there  are  two  recorded  sites. 
They  are  both  historic  sites  rather  than  archaeological.  Both 
sites  are  historic  family  cemeteries  and  are  located  on  privately 
owned  land.  One  is  located  near  English  Settlement  (T.  24  S., 

R.  4  W.,  Donation  Land  Claim  41)  and  the  other  is  near  Rice  Valley 
(T.  24  S. ,  R.  5  W. ,  Sec.  4) . 


The  fact  that  only  two  sites  are  recorded  for  the  entire  EAR  area 
is  not  an  accurate  reflection  of  the  archaeological  potential  of 
the  area.  It  merely  reflects  the  fact  that  there  have  not  been 
organized  surveys  in  the  area.  At  present,  there  are  no  sites  on 
the  iJational  Register  located  within  the  proposed  lease  areas. 


A  search  of  information  at  the  Douglas  County  Museum,  Roseburg, 

Oregon,  revealed  that  a  group  of  Umpqua  Indians  lived  in  Camas  Valley. 
The  group  was  supposedly  killed  by  a  band  of  Rogue  Indians.  Conflicts 
between  the  Umpquas  in  Camas  Valley  and  the  Rogues  took  place  before 
white  man  arrived.  There  is  no  recorded  history  of  white  men 
even  seeing  Indian  villages  in  Camas  Valley. 


Small  bands  of  Indians  apparently  used  Camas  Valley.  When  white 
man  began  to  settle  the  valley  there  were  a  number  of  small  conflicts 
in  1856  and  1357.  Chief  Halo  and  his  tribe  of  about  60  members 
lived  in  the  valleys  around  Yoncalla.  They  were  a  peaceful  tribe  and 
apparently  learned  to  live  peacefully  with  settlers.  Halo 
Rock  is  thought  to  be  an  ancient  Indian  gathering  place. 

A  number  of  arrowhead  collectors  have  reported  finding 
aboriginal  artifacts  in  Camas  Valley  and  near  Yoncalla. 


Attitudes  and  Expectations . 


Douglas  County  residents  have  had  little  to  no  exposure  to  oil 
and  gas  well  development.  Very  few  residents  are  aware  that 
any  activity  of  this  type  has  taken  place  locally.  Past  efforts 
along  these  lines  have  met  with  dubious  success.  As  a  result 
there  are  at  present  no  active  oil  or  gas  well  sites  In  the  region. 


Despite  this  minimal  exposure,  attitudes  toward  the  environment 
and  an  awareness  of  the  need  for  new  energy  sources  are  of  the 

area's  residents.  It  may  be  Inferred 

thfatMtT  analysis  area.  In  general,  reflect 

the  attitudes  of  all  Oregonians  on  these  Important  Issues. 


Oregonians  as  a  whole  seem  concerned  about  the  State's  future 
regardless  of  political  or  physical  boundaries.  That  Is,  proposed 

both  fa“rlLe"  T  ''’^iticlsm. 

sn^h  r  adverse,  from  all  parts  of  the  State  even  though 

on  onlv'^a  '^arect  economic  and  environmental  Impacts 

llveablUr  ""s  area  or  region.  Statewide  concern  regarding  Orepon's 
liveability  has  recently  erupted  over  Issues  such  as  alumlnl 
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plant  and  nuclear  power  plant  site  locations.  Orep;on’s  Legislature 
has  also  expressed  the  public  sentiment  and  has  recently  passed 
legislation  establishing  such  things  as  a  Land  Conservation  and 
Development  Comnission,  a  bottle  bill,  and  a  ban  on  aerosol  sprav 
containing  fluorocarbon. 

With  Canada's  energy  minister  recently  announcing  that  Canadian 
natural  gas  exports  to  the  United  States  must  be  reduced,  a  new 
twist  has  been  added  to  the  nation's  energy  v/oes  .  Oregon  will 
no  doubt  feel  the  impact  of  this  natural  gas  simply  cut  since  a 
substantial  amount  of  its  supply  is  of  Canadian  origin.  This 
situation,  combined  with  the  fact  that  Oregon,  to  date,  has  no 
producing  field  of  either  oil  or  gas,  has  created  much  public 
interest  in  recent  oil  and  gas  exploration.  Regardless  of  public 
attitude  toward  environment  and  liveability,  it  is  safe  to  assume 
that,  as  supplies  of  these  natural  resources  diminish  and  nrices 
soar,  attitudes  and  interest  in  oil  and  gas  exploration,  discovery, 
and  development  will  certainly  Increase  favorably. 

P .  Ecological  Interrelationships. 

All  organisms  share  a  common  need  to  satisfy  the  requisites 
(food,  shelter,  moisture,  respiratory  gasses,  etc.)  for  con¬ 
tinuing  life  and  reproducing  kind.  A  vast  array  of  interactions 
serve  to  meet  these  environmental  dependencies.  These  inter¬ 
actions  include  relationships  between  the  individual  organism 
and  organisms  of  the  same  and  of  different  kinds,  and  between 
the  organism  and  its  non-living  environment. 

A  general  abiotic  environment  and  associated  biota  (a  general 
biotic  community)  together  comprise  an  ecological  system,  or 
ecosystem,  in  which  living  organisms  and  non-living  matter 
interact  to  produce  an  exchange  of  materials  between  the 
living  and  non-living  parts.  An  ecosystem,  then,  is  a  complex 
of  vegetation,  bacteria,  fungi,  protozoa,  arthropods,  various 
other  invertebrates,  vertebrates,  oxygen,  carbon  dioxide,  water, 
minerals,  and  dead  organic  matter.  Such  a  complex  is  never 
completely  in  balance;  an  ecosystem  is  constantly  changing 
diumally,  seasonally  and  with  long  term  climatic  cycles. 

Variations  in  productivity  from  ecosystem  to  ecosystem  are  due 
primarily  to  differences  in  climate  and  soil.  These  factors  control 
energy  flow,  nutrient  cycling  and  water  cvcling,  the  vital  processes  bv 
which  the  ecosystem  lives.  Generally,  productivity  is  highest  in 
ecosystems  where  abundant  solar  energy,  ample  precipitation  and  soils 
rich  in  nutrients  promote  rapid  nutrient  cvcling  and  growth.  The 
stability  of  the  plant  community  is  related  to  its  productivity. 
Communities  with  low  productivity  are  generally  fragile,  while 
highly  productive  communities  generally  recover  rapidly  from  the 
impacts  of  heavy  use  or  other  disturbance. 
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Northwest  Coastal  Coniferous  Forest 


This  is,  as  a  whole,  the  most  productive  of  Oregon  sub-biomes. 

The  "standing  crop"  of  producers  at  the  lower  elevation  forest 
zones  is  impressive  and  future  production  potentially  great,  if 
harvest-regeneration  and  nutrient  cycles  can  be  maintained.  Unlike 
the  drier  sub-biomes,  understory  vegetation  in  the  la^er  elevational 
zones  is  well  developed  wherever  light  filters  through  the  forest 
canopy,  while  mosses  and  other  mois ture- loving  plants  are  abundant. 

Trees  and  lower  levels  of  vegetation  form  a  thick  organic  layer  on 
the  forest  floor,  to  be  broken  down  by  bacteria  and  other  decomnosers. 
The  ecosystem  is  complex;  populations  of  nroducers ,  consumers  and 
decomposers  are  relatively  high.  Removal  of  vegetation  and  other 
surface  disturbance  are  generally  followed  by  rapid  replacement  of 
biota  through  natural  succession. 

In  general.  Influences  of  elevational  differences  within  this 
sub-biome  are  less  pronounced  than  in  other  sub-biomes  due  to 
the  moderating  effect  of  the  Pacific  Ocean. 

Broad  Sclerophyll. 

Despite  the  xeric  conditions  which  prevail  during  the  summer 
season,  this  ecosystem  is  capable  of  producing  a  considerable  mass 
of  vegetation  annually.  Its  existence  as  an  intermediate  community 
between  grassland  and  forest  is  favored  by  the  occurrence  of  fire. 

Many  of  the  species  found  in  this  plant  community  sprout  readily 
from  the  roots  after  the  tons  are  burned  or  cut,  and  regrowth  is 
rapid.  Most  nutrient  cycling  and  resulting  vegetative  growth 
take  place  in  the  spring  season,  when  precipitation  and  soil 
moisture  are  high. 

Palouse  Prairie  Grassland. 


The  inherent  productivity  of  this  ecosystem  is  quite  high.  The 
factor  limiting  productivity  is  growing  season  moisture  rather 
than  nutrients . 

Growth  occurs  mainly  during  the  early  spring  months ,  when 
frost-free  temperatures  coincide  with  ample  soil  moisture. 
Nutrient  cycling  and  resultant  production  of  vegetation  are 
rapid  during  the  spring  growing  season.  Grasses  are  mature 
and  dry  by  July  1,  and  remain  dormant  during  the  drv  summer. 

Over  much  of  its  original  area,  the  natural  vegetation  of  the 
prairie  grassland  has  been  replaced  by  brush  and  annuals  which 
have  invaded  as  a  result  of  overgrazing.  A  large  portion  of 
the  ecosystem  has  also  been  converted  by  cultivation  to 
the  production  of  agricultural  crops. 
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Q .  Food  and  Coimnunlty  RelatlqnsMj^,?! . 


Within  the  broad  area  involved  there  are  numerous  food  relation¬ 
ships  between  plants  and  animals  and  amonp,  animals  themselves. 
All,  however,  are  dependent  initially  ur>on  the  production  of 
food  materials  by  green  plants.  The  existing  vegetation  and 
associated  climate  dictates  what  animal  snecies  will  inhabit 
an  area. 

Following  are  examples  of  some  of  the  basic  relations hi ns  that 
exist  within  the  area. 


Deer  are  dependent  upon  specific  areas  to  nrovlde  yearlong 
forage,  water,  and  cover.  Forage  requirements  and  availabilitv 
change  with  the  season.  A  forage  deficiency  on  a  narticular 
range  will  limit  populations  even  though  sumlus  forage  is 
available  on  other  areas. 


Predatory  animals  such  as  coyotes,  bobcats,  golden  eagles, 
hawks,  and  owls  prey  primarily  upon  rodents,  rabbits,  and  other 
small  animals.  Rodent  and  rabbit  populations  are  some^^hat 
cyclic  and  governed  to  a  large  extent  by  production  of  nlant 
material  (green  forage  and  seeds)  for  food.  Food  production 
is  related  to  site  capability  and  climatic  conditions  on  a 
given  area  for  a  given  year.  During  periods  of  low  rodent 
and  rabbit  populations,  many  predators  will  shift  to  a  degree 
to  other  prey  species  that  are  available  (birds,  deer,  sheep, 
calves ,  etc. ) . 

Aquatic  oriented  predators,  the  osprey  for  example,  have  a 
different  situation.  The  food  chain  for  this  species  is 
basically  as  follows.  It  begins  with  water  capable  of 
supporting  phytoplankton,  followed  by  zooplankton  which  feed 
on  the  minute  plant  life.  These  tiny  animals  are  in  turn  eaten 
by  larger  fish,  and  these  fish  taken  by  the  osprey.  Any  break 
in  this  sequence  would  have  an  impact  on  all  of  the  organisms  of  a 
higher  trophic  level. 

Waterfowl  production  is  dependent  upon  the  maintenance  of 
quality  aquatic  habitat.  This  includes  production  of  aquatic 
plants  and  animals  for  food  and  cover,  and  maintenance  of  water 
levels  in  the  lakes  and  marshes  in  the  basin.  Any  change  in 
these  components  will  be  reflected  in  waterfotvl  use  and 
production . 


-60- 


III.  Anticipated  Impacts  of  the  Proposed  Action  and  Alternatives 


A.  Non-Living  Components 
Geology 

In  general,  slope  movement  probably  would  be  the  principal 
geologic  hazard  associated  with  oil  and  gas  operations  in  the 
EAR  area,  followed  in  order  of  importance  by  flooding,  stream 
erosion,  soil  compaction,  subsidence  and  earthquakes.  Access 
roads  probably  would  be  the  oil  and  gas  activity  most  likely 
and  be  affected  by,  geologic  hazards.  Pipeline 
construction,  well  drilling,  and  oil  and  gas  production  follow 
in  order  of  importance.  A  possible  benefit  of  oil  and  gas 
exploration  is  the  gaining  of  knowledge.  Drilling  will  reveal 
the  geologic  formations  which  will  add  to  the  fund  of  knowledge 
about  the  deep  rock  strata. 

Most  pologic  hazards  can  be  anticipated  and  avoided  by  properly 
locating,  designing,  and  constructing  oil  and  gas  field  roads 
and  facilities. 


(I)  Slope  Stability  Hazards.  Mass  movements  of  unstable 
slopes  include  landslides,  rock  falls,  debris  avalanches,  mud 
flows,  and  soil  creep.  Mass  movements  occur  naturally  and 
frequently  throughout  the  proposed  lease  area.  Triggering  events 
include  man’s  activities  and  natural  processes  such  as  earthquakes, 
heavy  rains,  and  rapid  snow  melts.  The  events  may  reduce  internal 
riction.  Increase  pore  pressure,  unload  or  undercut  stable  slopes, 
and  overload  slopes  beyond  the  upper  limit  of  internal  friction 
If  unstable  slopes  were  not  avoided  In  oil  and  gas  operations,  the 
activities  could  trigger  mass  movements. 

(a)  Slides .  Slides  usually  involve  surficial  material 

r  '^Setatlon.  However,  some  slides  also 

contain  bedrock.  Bedrock  slides  commonly  move  along  planes  of 

fracr^f  planes,  iolnts,  or 

ractures.  Planes  containing  clay  minerals  in  tuffaceous  shales 

dipping  15  degrees  or  more  tend  to  become  plastic  wlien  wet,  and 
blocks  up  to  300-400  acres  can  begin  to  move  if  the  angle  is 
steep  enough.  Slides  or  slumps  of  unconsolidated  surficial 
material  may  grade  into  earthflows  of  various  types. 

Steep  slopes  are  prone  to  rapid  slides  or  rock  falls;  movement 
may  be  up  to  hundreds  of  feet  per  second.  Areas  are  considered 
steeply  sloping  when  regional  slopes  exceed  50  percent;  local 
slopes  in  such  areas  may  range  from  30  percent  to  verticar 

da^ce  f  ®  extensive  prooe^y 

da^ge.  Areas  with  moderate,  20  to  30  percent  regional  slopes 

raay  be  prone  to  slower  moving  slides.  These  may  not  be  fatL 
dam^S:  ‘  significant  property  and  environmental 
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In  oil  and  f»as  fields,  slides  can  cause  ruptured  pipelines, 
oil  spills,  ruptured  wells  ,  blowouts,  j^roudwater  pollution, 
and  foundation  damage, 

(b)  Mud  Flows.  Mud  flews  occur  when  water  on  sloping 
land  saturates  the  soil'and  reduces  its  internal  friction,  ^ud 
flows  can  move  quickly  down  steep  slopes  or  creep  at  a  barely 
perceptible  rate, 

(2)  Flood  Hazards.  If  oil  and  gas  field  facilities  were 
constructed  in  improper  locations,  floods  could  rupture  pipelines, 
x^ash  out  roads,  damage  wells,  and  create  other  environmental 
problems.  Two  types  of  floods  occur  in  western  Oregon:  (a)  lowland, 
floodplain,  or  stream  valley ,  and  (b)  upland.  Lowland,  floodplain, 
or  stream  valley  flooding  is  caused  by  high  rainfall  on  moderate 

to  steeply  sloping  terrain,  low  rates  of  infiltration, 
and/or  blocked  or  clogged  stream  channels. 

Upland  flooding  occurs  in  streams  having  little  or  no  flood  plain, 
regional  slopes  exceeding  50  percent,  and  moderate  to  high  relief 
(1,000  feet  or  more).  Upland  floods  occur  during  intense  frontal 

adiabatic  rainfall. 

(3)  Erosion.  Possible  effects  of  oil  and  gas  operations  on 
soil  erosion  and  deposition  are  discussed  in  the  sections  on  soils 

and  water. 

(4)  Subsidence.  Oil  and  gas  operations  could  cause  both 
deep  and  shallow  subsidence.  However,  both  types  of  subsidence 
can  be  prevented  if  operations  are  preceded  by  adequate  geological 
studies,  planning,  and  engineering  controls. 

Subsidence  can  cause  cracked  foundations  and  other  structural 
damage  to  bridges,  buildings,  streets:  reservoir  failures,  pipeline 
failures,  and  subsurface  aquifer  damage. 

Most  incidents  of  deep  subsidence  have  been  caused  bv  fluid 
withdrawal  at  depth.  Usually,  the  withdrawn  fluids  have  been 
gi the r  water,  oil,  or  both.  Deep  subsidence  can  be  prevented  or 
stopped  by  reinjecting  fluids  or  slurry. 

Shallow  subsidence  occurs  when  surficial  material  settles.  Heavy 
structures  on  poorly  consolidated  soils  such  as  low  density  silts  , 
peat,  peaty  soils,  or  wet  marshy  soils  have  caused 
subsidence.  The  pressure  of  a  heavy  structure  or  structures  is 
sufficient  to  drive  much  of  the  water  out  of  the  soil  or  compact 
low  density  dry  silts.  Heavy  structures  may  also  sink  into  soft, 
clayey  soils  with  low  bearing  strengths . 
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(5)  Earthquakes .  Earthquakes  occurring  in  Oregon  have  not 
claimed  any  lives,  and  so  far  have  only  caused  minor  damage  such  as 
cracked  walls,  masonry,  chimneys,  broken  lights,  windows,  and 
articles  falling  from  shelves.  Though  Oregon  is  in  the  Circum  Pacific 
earthquake  belt ,  Oregon  has  fewer  recorded  earthquake  shocks  than 
California  and  Nevada  to  the  south  and  Washington  to  the  north. 

Between  1841  and  1958,  167  noticeable  earthquakes  occurred  in 
Oregon;  over  90  noticeable  earthquakes  occurred  in  western  Oregon, 
and  73  occurred  at  sea  off  the  Oregon  Coast.  Of  the  90  earthquakes  in 
western  Oregon  two  have  been  recorded  in  the  EAR  area.  Average 
seismic  energy  released  in  the  Coast  Range  between  1870  and  1970 
has  been  estimated  to  be  approximately  one  magnitude  5.0  earthquake 
(intensity  V)  each  decade  (Berg  and  Baker,  1963).]^/ 


There  has  been  some  speculation  that  a  fault  zone  under  stress  could 
trigger  earthquakes.  The  only  recorded  instance  involving  petroleum 
operations  occurred  in  Rangely  Field,  Colorado,  where  earth  tremors 
appeared  to  be  related  to  fluid  injection  in  connection  with 
petroleum  waterflooding  (Raleigh,  1972).  A  U.  S.  Geological  Survey 
report  on  the  Rangely  Field  indicated,  however,  that  water  injection 
could  possibly  assist  in  preventing  earthquakes  (U.S.  Geological 
Survey,  1973).  Although  it  is  a  well  known  fact  that  earthquakes 
occur  when  there  is  movement  along  a  fault  zone,  such  as  the  San 
Andreas  Fault  near  the  Pacific  Coast,  many  subsurface  faults  related 
to  known  oil  and  gas  reservoirs  have  retained  their  stability  over 
long  periods  of  geologic  time.  This  is  evidenced  by  the  fact  that 
these  faults  often  Form  the  subsurface  trap  for  petroleum. 

(This  type  of  fault  is  known  as  a  "sealing  fault".)  If  they  had 
not  retained  their  stability,  the  petroleum  would  not  have  remained 
trapped  for  long  periods  of  geologic  time. 


Volcanic  Hazards.  There  is  little  likelihood  that  volcanic 
activity  would  pose  a  hazard  for  oil  and  gas  oneratlons  in 
western  Oregon. 


1/  The  relative  strength  of  earthquake  shocks  may  be 
measured  In  terms  of  intensity  and  magnitude.  Intensity 
describes  the  amount  of  ground  shaking  felt  or  damage  observed 

^"t®"®ities  range  on  the  Modified  Mercali 

!hlrh  I-  “hlch  is  not  felt,  to  Intensltv  XII 

which  is  almost  total  destruction.  Some  peoule  feel  those  with 
intensities  from  II  -  IV,  but  all  feel  it  at  V. 

^gnitude  is  a  rating  proposed  by  Richter  and  characterized  by 

R^chten"  TT  the  earthquake  source.  The 

Richter  Magnitude  Scale  is  based  on  instrument  observations. 

Its  ratings  have  run  from  1  for  small  shocks  to  8.7.  the 

tenrtn  Because  western  Oregon  earthquakes 

relatively  shallow  focal  depths,  the  damage  or 
ntensitles  may  in  some  instances  be  higher  for  a  given 
magnitude  than  earthquakes  in  eastern  Oregon  or  California. 
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Soils 


Road  construction  or  road  improvement  to  p,ain  access  to  drillinp; 
sites  has  the  greatest  potential  for  damaf^e  to  the  soil  resource. 

Much  of  the  EAR  area  has  slopes  in  excess  of  75%  coupled  with 
very  unstable  soils  that  slide  when  disturbed. 

The  soil  maps  in  Section  II,  show  there  are  larf»e  amounts 
of  Jason  Digger,  Atring,  and  Larmine  soils.  These  soils  are 
found  on  steep  slopes  over  sedimentary  bedrock.  I^en  roads 
are  built  through  these  soils  on  sides  lopes  x^rith  gradients  over 
80%,  the  sidecast  is  extremely  unstable.  The  sidecast  becomes 
fluid  during  heavy  winter  rains  and  causes  ''sluice-outs'*.  The 
material  scours  away  the  soil  in  its  path.  The  result  is  loss  of 
growing  site  and  large  amounts  of  sediment  in  streams . 

The  sluice-outs  occur  most  frequently  in  the  headwall  areas  of 
drainages.  They  are  most  likely  to  occur  on  slopes  over  75%  in 
Digger  and  Jason  soils  and  over  80%  on  Atring  and  Larmine  soils . 

Road  construction  could  also  trigger  rotational  type  slides. 

Rotational  slides  are  found  on  slopes  usually  less  than  50%.  Thev 
are  most  commonly  found  in  areas  of  Honeygrove,  Peavlne,  Jorv, 

Renhaven,  Pollard  and  Rltner  soils.  TThen  the  toe  of  a  rotational 
slump  is  removed,  it  increases  the  likelihood  of  mass  soil  movement. 
Removing  the  toe  takes  away  its  supnort .  The  size  of  rotational 
slumps  varies  from  a  few  hundred  cubic  yards  to  several  million. 

Soil  could  be  eroded  if  drill  cuttings  were  accidentally  -jetted 
from  the  mud  pits  during  the  drilling  of  stratigraphic  test  holes 
and  wildcat  wells.  The  chemical  additives  in  the  drilling  mud  could 
also  destroy  nearby  vegetation  and  increase  the  potential  for 
erosion.  If  the  well  were  not  properly  cased,  briny  x^ater  could 
enter  an  aquifer  xdiich  had  been  penetrated  x^^hile  drilling.  The 
polluted  water  could  leak  to  the  surface  x-zhere  the  aquifer  outcrons  , 
destroying  vegetation  and  causing  erosion.  Accidents  such  as 
explosions,  fires,  spills,  leaks,  and  blowouts  could  reduce 
•vegetative  cover  over  relatively  large  areas  (Broctett,  Thue  & 

Brown,  1971).  Such  accidents  could  also  cause  soil  sterility. 

The  o'verall  erosional  impact  x^ould  be  greater  and  of  longer 
duration  during  the  development  stage.  However,  it  would  occur 
o'ver  a  limited  area.  The  wells  would  be  connected  by  road  systems 
x«7hich  would  have  a  greater  impact  than  a  road  to  a  single  exploration 
well.  Each  additional  well  would  Increase  the  overall  impact  due 
to  the  additional  area  Invol'ved.  The  construction  of  dams,  tank 
batteries,  pump  stations,  camps,  and  flow  lines  would  ha've  a 
moderate  to  se-vere  impact  on  soils  due  to  erosion  caused  by  the 
loss  of  vegetation,  compaction,  and  disturbance  caused  by  construction. 
The  impact  from  accidents  would  be  the  same  as  those  described  for 
the  exploration  phase.  Eacli  new  well  would  decrease  the  potential 
for  accidents.  The  potential  for  well  blowouts  would  decrease 
if  the  subsurface  pressures  were  known. 
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Erosional  impacts  of  drilling  would  increase  as  the  production 
phase  is  entered  if  additional  oil  and  gas  zones  were  discovered. 

In  secondary  recovery  operations,  additional  erosion  would  be 
caused  by  construction  of  drill  sites,  flow  lines  from  the 
separation  facilities,  and  water  sources  for  injection  wells. 
Continual  use  of  roads  and  trails  by  heavy  tank,  trucks  and 
maintenance  vehicles  would  compact  the  soil.  Overland  water 
flow  would  increase  unless  the  roads  were  surfaced.  Erosion 

would  occur  along  stream  banks  if  streams  were  forded  at  low 
water  crossings. 

The  magnitude  of  fires,  leaks,  and  spills  during  the  production 
phase  could  be  greater  than  during  other  stages  of  development. 
Fires  at  a  tank  battery  or  treatment  plant  could  cause  erosion 
because  of  the  loss  of  vegetative  cover  and  temporary  soil 
sterilization. 

In  the  abandonment  of  a  field,  it  might  not  be  possible  to 
reclaim  all  disturbed  sites  to  their  condition  prior  to 
development.  As  a  result,  erosion  rates  might  be  higher  than 
they  were  before  oil  and  gas  were  discovered.  If  mud  pits 
were  not  properly  reclaimed,  they  might  be  breached  after  field 
abandonment.  The  escaping  fluids  could  destroy  vegetation  and 
lead  to  soil  erosion. 

Improperly  abandoned  roads  could  create  additional  erosion  problems. 
Land  Use 


Oil  and  gas  exploration,  development  and  production  activities 
may  conflict  with  other  land  uses,  particularly  in  areas  where 
comprehensive  land  use  plans  have  not  been  adopted  and  Implemented. 


The  amount  of  land  required  for  oil  and  gas  field  operations  would 
be  influenced  by  well  spacing  patterns,  whether  oil  or  gas  were 
discovered,  the  extent  to  which  oil  and  gas  field  facilities 
were  duplicated,  and  terrain.  The  land  used  for  all  facilities 
in  a  developed  field  may  range  from  approximately  22  acres 
per  square  mile  with  a  20-acre  per  well  spacing  pattern,  to 

natL™^”  Thf f  ^  per  well  spacing 

pattern.  The  amount  of  ground  used  in  actual  operations  may  be 

others.  Most  spacinv  units 

irv!rf/?a  tu  usually  used 

does  no^ro*^*-  because  gas  production  often 

does  not  require  storage  on  the  lease.  The  most  common  snaclnv 

established  at  the  present  time  for  production  of  gas 
on  Federal  leases  are  160,  320,  or  640  acres  per  well.  Generally 
co^tiy”*'  would  be  used  for  roads  in  steep  terrain  th;n  irfl^t 
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Construction  and  operation  of  oil  tank  farms,  battery  and  pumn 
stations,  oil  collection  and  transportation  lines,  and  electric 
transmission  lines  associated  with  an  oil  or  gas  field  could 
constrain  or  curtail  land  use  activities  in  the  iinnediate 
vicinity. 

Roads,  trails,  airstrips,  and  other  facilities  left  after 
abandonment  of  oil  and  gas  operation  could  benefit  exploration 
and  development  of  other  mineral  resources.  The  presence  of 
electric  transmission  lines  could  provide  a  ready  source  of 
power  for  development  of  minerals  other  than  oil  and  gas  in 
an  abandoned  field. 

Facilities  required  for  oil  and  gas  development  and  extraction 
would  take  some  forest  land  area  out  of  production,  and  could 
place  constraints  on  timber  harvest  during  development  and 
production  phases  and  on  forest  regeneration  follo^^ing  abandonment. 
In  isolated  areas,  roads  developed  for  oil  and  gas  operations  could 
also  be  used  for  timber  management  and  harvest. 

All  phases  of  oil  and  gas  operations  would  affect,  to  some 
degree,  recreation  uses  and  values.  Construction  of  facilities 
would  change  the  appearance  and  character  of  the  land.  Where 
development  occurred,  land  would  be  removed  from  recreation  use. 
Public  access  to  operating  fields,  unless  closely  supervised, 
could  be  denied  because  of  possibilities  of  vandalism  and  injury. 

Recreational  uses  which  depend  on  motorized  travel  such  as  fishing, 
hunting,  rockhounding,  and  off-road  vehicle  uses,  could  benefit 
because  of  improved  access.  Better  access,  however,  could  adversely 
affect  some  resources  because  of  overuse  and  crowding. 

Oil  and  gas  operations  could  disrupt  agricultural  activities  on 
surrounding  land.  The  impact  on  livestock  forage  losses  caused 
by  roads,  well,  and  other  development  would  normally  be  minor. 
Livestock  grazing  would  be  adversely  affected  to  a  minor  extent 
by  the  intensive  activity  associated  with  a  developing  field. 
Historical  or  seasonal  patterns  of  livestock  use  might  be  disrupted. 

All  phases  of  oil  and  gas  operations  would  introduce  changes  in 
populated  areas.  The  possibility  of  accidents  such  as  fires, 
blowouts,  and  susidence  would  be  a  matter  of  some  concern.  Oil 
and  gas  operations  could  also  produce  noise,  odors,  and  visual 
intrusions  in  these  areas. 
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Air 


Preliminary  inves ti?»ations  using  existing  systems  of  unsurfaced 
roads  during  dry  weather  may  raise  heavy  clouds  of  dust. 

During  the  construction  of  access  roads  and  drilling  sites  in  the 
exploration  and  development  stages,  the  engines  of  construction 
machinery  emit  exhaust  fumes  and  particulate  matter.  Construction 
operations  may  raise  considerable  dust:  in  forested  areas,  the  effect 
may  be  accentuated  by  increased  movement  of  air  and  higher  wind 
velocities  in  the  corridors  created  bv  removal  of  timber.  Dust 
levels  could  be  especially  high  on  xeric  sites  during  the  dry 
summer  season,  particularly  during  the  intensified  construction 
activity  of  the  development  stage. 

A  well  blowout  may  discharge  natural  gases  into  the  atmosphere. 

These  may  be  odorous  or  toxic,  or  both,  such  as  hydropren  sulfide. 
Other  blcx^out  emissions  are  brackish  or  saline  vrater,  drilling  mud 
and  (more  rarely)  oil,  the  latter  about  once  in  everv  5,000  oil  wells 
drilled  (Oregon  Department  of  Geology  and  Mineral  Industries,  1972). 
These  pollutants  may  be  sprayed  hundreds  of  feet  Into  the  air  and, 
in  strong  winds,  can  be  carried  for  distances  of  more  than  a  mile! 

Air  quality  would  be  degraded  if  natural  eas  were  flared  or  oil  were 
burned  during  drilling  and  testing  operations. 

A  blowout  can  result  in  a  fire  when  highly  volatile  hydrocarbons 
are  ignited  by  contact  r^th  hot  engine  manifolds  or  sparks  from 
engine  exhausts.  The  fire  may  bum  for  days  or  weeks  before  it 
can  be  extinguished,  emitting  smoke  and  the  products  of  hydrocarbon 
con4)ustion  into  the  atmosphere. 

*  The  climate  near  the  ground  and  immediately 
surrounding  vegetative  cover,  may  differ  significantly  from  the 
regional  micro-climate  (Spurr,  1964,  p.  15).  Oil  and  gas 
activities  which  remove  vegetation  could  alter  micro-climates. 
Although  such  changes  might  be  limited  to  relatively  small  areas, 
the  micro-climate  within  those  areas  could  undergo  significant 
changes.  Destruction  of  vegetative  cover  exposes  the  soil 
surface  to  direct  solar  radiation,  increased  air  movement,  and 
higher  wind  velocities.  As  a  result,  soil  temperatures  and 
moisture  losses  from  evaporation  will  increase.  The  effects  of 
destroying  or  changing  the  vegetation  will  vary  with  the  size 
and  density  of  the  vegetation  and  size  of  the  area.  The  effects 
are  more  pronounced  when  forest  cover  is  removed  or  added.  As 
a  consequence,  oil  and  gas  operations  might  have  more  significant 
effects  on  micro-climate  in  the  EAR  area  than  they  would  in 
unforested  environments  in  other  areas. 
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Water 


The  j^reatest  impact  of  preliminary  investigation  activities  on 
water  resources  would  be  an  increase  in  the  suspended  sediment 
concentration  of  streams  caused  by  road  construction  and 
increased  travel  of  vehicles  over  unroaded  terrain.  This  would 
be  particularly  true  if  the  roads  were  hastily  constructed 
by  tractor  and  where  streams  were  forded  by  heavy  equipment. 

Exploratory  wells  in  the  EAR  area  would  probably  penetrate 
groundwater  aquifers.  If  the  wells  were  not  properly  cased 
or  sealed  as  called  for  in  Federal  and  State  regulations, 
brines  could  contaminate  groundwater  supnlles . 

If  mud  pits  constructed  for  exploratory  wells  were  improperly 
located  on  sites  which  could  slide  into  streams,  fine  silts 
and  clays,  caustic  chemicals,  acids,  soaps,  oils,  and  brines 
contained  in  the  drilling  mud  could  enter  streams.  The  silts 
and  clay  could  increase  suspended  sediment  concentration  of 
the  water  and  form  channel  deposits  subject  to  further  erosion 
during  periods  of  high  flows.  The  remaining  pollutants  could 
reduce  the  quality  of  the  water  for  use  as  a  domestic  supply. 

At  high  concentrations,  some  of  the  chemicals  could  be  toxic 
to  aquatic  vegetation.  Destruction  of  stream  channel  vegetation 
could  increase  channel  erosion. 

Development  of  an  oil  or  gas  field  would  require  the  construction 
of  additional  roads.  If  they  were  impronerly  constructed,  they 
could  contribute  excessive  suspended  sediment  to  streams  and 
introduce  the  possibility  of  oil  leaks  entering  streams. 

If  sewage  disposal  systems  for  crew  housing  were  improperly 
designed  or  constructed,  streams  could  be  contaminated  with 
sewage  effluent.  Some  soils  in  the  area  are  unsuitable  for 
septic  tanks  because  of  low  permeability  and/or  high  groundwater 
tables . 


During  the  production  phase,  water  could  be  contaminated  because 
of  leaks  in  pipelines  and  corrosion  of  well  casings  in  producing 
wells  and  injection  wells.  Effects  of  groundr^rater  contamination 
might  not  be  noted  for  some  time  if  the  permeable  layer  Intersected 
a  stream  a  long  distance  away  or  if  a  croundwater  numning  well  were 
far  removed  from  the  oil  well.  If  the  aqulfier  were  extensive 
but  not  used,  the  potential  for  future  groundwater  utilization 
would  be  reduced. 

If  mud  pits  were  not  properly  reclaimed  unon  the  abandonment  of 
a  field,  they  could  be  breached  and  nllp^v  sediments  to  reach 
bodies  of  water.  Abandoned  roads  could  continue  to  erode  and 
contribute  sediment  to  streams.  Corrosion  of  the  casings  of 

capped  and  plugged  wells  could  allow  contamination  of  groundwater 
reservoirs. 
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^ •  Living  Coroponents 
Aquatic  Plants 

Activities  associated  with  discovery,  development,  and  abandonment 
of  an  oil  and  gas  field  could  imnact  aquatic  vegetation  as  a  result 
of  (1)  surface  disturbance  and  accompanying  erosion*,  (2)  disnosal 
of  by-products  of  the  production  process;  (3)  accidental  snills  of 
drilling  mud  and  oil;  and  (4)  use  of  water  for  oil  and  gas  field- 
operations  . 

Construction  of  access  roads  for  preliminary  investigations, 
exploration,  and  development  would  cause  some  soil  erosion.  Cut 
and  fill  slopes  which  expose  soil  to  wind  and  rain  could  ultimately 
result  in  soil  particles  being  carried  into  the  aquatic  habitat. 
\<Jhen  roads  are  built  across  steep  slopes,  the  potential  for  mass 
soil  movements  is  increased.  If  landslides  enter  stream  channels, 
stream  banks  with  steep  gradients  are  scoured  and  downstream 
vegetation  is  covered  by  sediment  and  debris.  I^ere  slides  do 
not  enter  stream  channels,  runoff  from  the  newly  disturbed  areas 
can  contribute  large  quantities  of  silt  to  the  stream  belw-z. 

The  chronic  low-level  yield  of  soil  from  gravel-surfaced  roads 
causes  sedimentation  of  aquatic  habitats.  As  vehicles  use  the 
road,  small  quantities  of  silt  are  worked  to  the  surface  and 
washed  into  drainageways  with  each  rain. 

Construction  of  roads  and  survey  lines  during  the  exploration  and 
development  phases  would  destroy  aquatic  vegetation  where  thev 
crossed  streams,  marshes,  or  small  ponds. 


Sedimentation  caused  by  oil  and  gas  construction  one rations  would 
have  a  long-term  effect  on  aquatic  plants,  especially  in  shallow 
waters  of  marshes  and  ponds.  Deposition  of  sediments  changes 
habitat  conditions  by  making  water  more  shallow,  accelerating 
the  natural  process  of  plant  succession.  Turbid  water  prevents 
solar  radiation  from  penetrating  to  lower  levels  and  limits 
photosynthetic  activity,  reducing  the  productivity  of  the  water 
mass.  It  can  also  smother  vascular  plants  with  a  deposition  of 
fine  particles . 


Aquatic  vegetation  could  suffer  both  short  and  long-term  impacts 
if  exploratory  actions  disrupted  or  eliminated  the  water  supply 
of  small  springs.  If  they  were  improperly  cased,  stratigraphic 
and  wildcat  wells  could  alter  ground  water  hydrology,  reducing 
aquifer  flows.  Lowering  of  ponds,  springs  or  marshes  or  reduction 
of  summer  stream  flow  adversely  affects  aquatic  plants.  As  water 
levels  and/or  stream  flows  are  reduced,  less  living  space  and  fewer 
nutrients  are  available  to  the  aquatic  vegetation. 

Aquatic  habitat  would  be  adversely  affected  during  the  development 
and  production  phases  if  oil  entered  streams  as  a  result  of  pipeline 
leaks  in  the  gathering  system;  spills,  leaks,  and  equlnment  failures 
while  handling  and  storing  extracted  oil;  and  defective  senarators. 
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Experiments  and  studies  of  accidental  spills  show  that  crude  oil 
and  distilled  products  are  toxic  to  plants. 

Fires  started  by  blowouts,  explosions,  or  other  accidents  could 
bum  riparian  vegetation  as  well  as  emergent  plants  in  marshy 

habitats . 

After  abandonment  of  a  field,  oil  as  well  as  saline  water 
originating  from  improperly  capped  wells  or  breached  mud  pits 
could  kill  aquatic  vegetation. 

Terrestrial  Plants 

Vegetation  can  be  affected  during  the  preliminary  investigation 
and  exploration  phases  by  cutting  and  clearing  of  vegetation, 
earth  moving  operations,  and  exposure  to  fire. 

Vegetation  destroyed  by  clearing  operations  is  not  always  confined 
to  sites  cleared  for  roads,  buildings;  flowlines,  wells,  and  other 
facilities  also  call  for  clearing  operations.  Soil  erosion 
which  starts  on  the  cleared  sites  may  progress  to  adjacent  lands. 

As  the  productivity  of  the  lands  is  lowered,  vegetative  growth 

be  reduced  because  of  the  loss  of  organic  matter  and  nutrients, 
a  breakdown  of  soil  aggregates,  a  reduction  in  field  capacity,  a 
reduction  in  the  rate  of  infiltration  of  water,  and  a  decrease  in 
activity  of  the  soil  flora  and  fauna.  In  addition,  material 
carried  away  from  the  cleared  area  can  kill  vegetation  when 
deposited  elsewhere.  In  general,  regions  having  steep  slopes, 
weak  underlying  rocks,  a  surface  bare  of  vegetation,  and  subject 
to  torrential  rains  suffer  most  from  erosion. 

Another  adverse  impact  associated  with  surface  clearing  is 
reduction  of  site  productivity  due  to  soil  compaction  by  heavy 
machinery.  Where  compaction  occurs,  vegetative  growth  is  reduced 
due  to  the  physical  restriction  of  root  growth  and  reduction  of 
water  available  for  plant  growth.  Wet  soils  are  most  susceptible 
to  compaction. 

Site  productivity  is  also  reduced  on  cutbanks  and  sidecase  material 
where  soil  humus  has  been  removed  or  covered  by  sterile  soils  from 
lower  horizons . 

Oil  or  briny  water  could  kill  terrestrial  vegetation  and  reduce 
site  productivity.  Vegetation  could  also  be  killed  or  damaged 
if  mudpits  leak,  break,  or  overflow. 

Vegetation  might  be  adversely  affected  by  polluted  air  if 
hydrogen  sulfide  escaped  from  oil  and  gas  wells  or  if  liquid 
or  gaseous  wastes  produced  during  well  testing  were  burned. 


-70- 


Oil  and  gas  operations  could  increase  the  potential  for  wildfire 
in  the  proposed  lease  areas.  Fires  could  be  started  by  well 
blowouts,  operation  of  mechanized  equipment,  and  careless  smokers. 
The  threat  of  wildfire  in  the  EAR  area  varies  from  little  or 
none  during  the  rainy  season  to  extreme  during  the  dryer  period 
of  June  through  September.  Fire  may  reduce  soil  productivity 
by  causing  loss  of  soil  nitrogen  and  other  essential  elements 
either  directly  or  through  loss  of  vegetation.  (Lutz  &  Chandler, 
1965,  pp.  309,  372-373). 

The  greatest  threat  to  vegetation  during  the  production  phase 
is  exposure  to  oil,  brine,  and  toxic  gases.  The  potential 
for  spills  increases  as  flow  lines,  valves,  pumps,  and  storage 
tanks  deteriorate  during  the  life  of  the  operation. 

Wildlife 

Terrestrial 


Airborne  reconnaissance  flights  by  fixed  wing  aircraft  and 
helicopters  at  low  levels  during  preliminary  investigations  could 
disturb  and  displace  migratory  waterfowl,  breeding  animals,  and 
nesting  raptors.  Wildlife  are  particularly  vulnerable  during 
crucial  periods  such  as  breeding  and  raising  of  young.  Occasional 
flights  by  fixed  wing  aircraft  would  cause  the  least  disruption, 
but  continued  intensive  search,  especially  helicopters,  could  pose 
a  particular  hazard  to  wildlife  in  the  area. 

Migrating  waterfowl  congregating  in  large  flocks  on  bodies  of 
water  for  resting  and  feeding,  and  can  be  easily  driven  away 
from  these  sites  by  low  flying  aircraft. 

Moderate  use  of  existing  roads  and  trails  for  sampling,  surveying, 
mapping  and  general  reconnaissance  can  be  conducted  without  undue 
wildlife  habitat  disturbance.  The  greatest  hazard  to  wildlife 
comes  from  harassment  during  crucial  periods  of  nesting  and 
breeding. 


Drilling  of  exploratory  wells  could  make  the  vicinity  of  the  well 
site  untenable  to  most  wildlife  during  the  drilling  operations.  If 
caustic  additives  were  used  in  drilling  muds  and  they  accidentally 
escaped  from  the  drill  site,  they  could  contaminate  surrounding 
vegetation  or  water.  Short  periods  of  gas  flaring  could  cause 
odors  and  air  pollution  discemable  by  wildlife  and  increase 
the  area  of  wildlife  non-use. 


A  well  blowout  with  the  ensuing  discharge  of  gas,  oil,  water 
and  other  contaminants  could  adversely  affect  wildlife  habitat 
for  a  considerable  distance  around  the  drilling  site. 


Development  of  a  field  and  related  facilities  could  bring 

human  activity 

could  preclude  use  of  the  area  for  nearly  all  wildlife.  Associated 
powerlines  would  endanger  flying  and  perching  birds.  Small  species 

of  mam^ls,  amphibians,  and  reptiles  would  be  endangered  by  the 
extensive  road  systems  and  traffic. 
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Construction  of  pipelines  and  storap:e  tanks  would  Increase  the 
danger  of  oil  spills  and  seeps.  Accidental  introduction  of  oil 
and  gas  into  surface  or  ground  waters  could  kill  birds  and 
animals  drinking  the  water.  Oil  could  saturate  the  plumage  of 
waterfowl  and  shore  birds,  preventing  them  from  flying  and 
causing  eventual  death  through  poisoning  or  starvation. 

Semi-aquatic  wildlife  such  as  beaver,  muskrat,  river  otter,  and 
mink  are  particularly  vulnerable  to  oil  spills. 

Many  wildlife  species  are  dependent  on  vegetation  growing  along 
streams,  lakes  and  marshes.  The  vegetation  provides  food  and 
nesting  and  escape  cover.  Any  activity  which  destroyed  this 
vegetation  would  lower  the  quality  and  quantity  of  habitat. 
Contamination  could  destroy  aquatic  emergent  or  floating  vegetation 
or  make  the  water  unusable  for  drinking  or  food  production. 

Loss  of  habitat  from  blowouts,  spills,  leaks,  and  subsurface 
contamination,  while  less  dramatic  than  direct  impacts  on  animals, 
is  usually  more  serious .  Animal  populations  displaced  from  an 
area  can  eventually  be  replaced  from  surrounding  ranges  provided 
the  habitat  remains  intact.  Destruction  of  the  habitat,  however, 
may  preclude  repopulation  for  extended  periods. 

If  water  demands  during  drilling  were  excessive  and  lowered  water 
tables  and  drained  small  ponds,  aquatic  plants  and  animals  life 
could  be  adversely  affected.  If  Hot  water,  sometimes  a  by-product 
of  drilling,  were  allowed  to  contaminate  surface  water,  temperatures 
could  be  increased  beyond  the  tolerance  of  aquatic  plants  and 
animals . 

Pipelines  constructed  above  ground  and  tanks,  pumplnv  stations, 
air  strips,  and  camps  could  interfere  with  the  free  and  accustomed 
movement  of  animals.  These  facilities  and  activities  associated 
with  their  use  and  maintenance  could  impede  the  use  of  blacktall 
deer  and  Roosevelt  elk  migration  routes  and  wintering,  fa^^rning, 
and  calving  areas . 

Most  of  the  environmental  impacts  associated  with  development 
could  continue  during  the  production  phase.  Production  could  be 
prolonged  through  secondary  recovery  by  the  Injection  of  gas  or 
water  producing  wells .  This  could  cause  a  water  shortage  for 
wildlife  if  surface  water  were  used  as  the  source  for  injected  water. 
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Aquatic 


Activities  associated  with  oil  and  gas  exploration  and  development 
could  affect  aquatic  organisms  by  increasing  stream  sediment  loads 
and  by  physically  changing  or  polluting  aquatic  habitats. 

Most  streams  in  the  EAR  area  carry  a  sediment  load  due  to  natural 
processes  of  erosion.  However,  oil  and  gas  exploration,  development 
and  production  activities  could  cause  sediment  loads  to  exceed 
those  attributable  to  natural  processes.  Most  natural  sediment 
is  transported  during  high  flows  of  winter  when  impacts  to  the 
biota  are  minimal.  Sediments  created  by  land  disturbance  activities 
frequently  occur  at  lower  flows  and  at  other  more  critical  times 
of  the  year. 

Oil  and  gas  activities  which  can  lead  to  sedimentation  include: 

-  Road  construction.  The  potential  for  sedimentation  would 
be  particularly  high  if  steep  cut  banks  along  streams  and 

were  disturbed,  gravel  removed  from  streams,  stream 
channels  relocated,  or  streams  forded  or  crossed  without 
culvert  installations.  Roads  that  are  poorly  maintained 
or  not  surfaced  for  year-around  use  often  contribute 
heavy  sediment  loads. 

-  Drilling  of  stratigraphic  and  exploratory  wells. 

-  Accidents  which  result  in  loss  of  vegetation. 

-  Construction  gathering  system  pipelines. 

-  Clearing  for  well  sites  and  tank  battery  installations. 

-  Constructing  crew  facilities  and  sanitary  facilities. 

-  Constructing  drilling  mud  pits. 

-  Preparing  areas  for  abandonment. 

These  activities  could  alter  aquatic  ecosystem  by  causing  sediment 
to  be  deposited  in  stream  channels  and  ponds.  The  physical  changes 
would  have  undesirable  effects  on  populations  of  fish  and  other 
aquatic  organisms. 

Sediment  blocks  the  transmission  of  light,  reducing  algae  and 
vascular  plant  production  and  impairing  the  ability  of  young 
salmon  and  trout  to  feed.  \^en  sediment  covers  gravel  spawning 
beds  it  reduces  survival  of  salmonid  eggs  and  creates  a  physical 
barrier  that  prevents  hatched  fry  from  emerging  through  interspeces 


Sediment  can  adversely  affect  other  aquatic  wildlife  by  filling 
living  spaces,  covering  food  supplies.  Interference  with  feeding 
interrupting  reproductive  functions,  and  smothering  aquatic 
invertebrates  such  as  mussels  and  insects  (U.S.  Dept,  of  the 
Interior,  1972).  All  of  these  impacts  would  reduce  the  numbers 
and  productivity  of  invertebrates. 


If  road  construction  triggered  land  slides,  anuatic  habitat  could 
be  adversely  affected  by  excessive  sedir«ntation  and  stream  channel 
scouring.  The  resulting  movement  of  soil  and  debris  into  streams 
can  displace  and  kill  fish  and  other  aquatic  life  downstream  from 
the  slide.  Of  greater  impact  than  the  immediate  mortal itv  of 
aquatic  life  is  the  loss  of  the  stream's  biological  nroductivitv 
due  to  physical  alterations.  Stream  banks  can  be  scoured,  gravel 
lost,  pools  obliterated,  and  barriers  created.  The  habitat  mav 
not  be  restored  to  its  former  productivltv  for  many  vears.  The 
potential  for  slides  is  high  in  several  portions  of  the  EAP  area 
because  of  steep  slopes,  unstable  soils  and  high  rainfall. 

Large  quantities  of  sand  and  gravel  are  often  required  for  roads, 
well  sites,  and  other  construction.  If  these  materials  x^ere 
removed  from  streams,  fish  and  other  aquatic  life  could  be 
lost  and  aquatic  habitat  destroyed.  Channel  changes  frequently 
reduce  total  habitat  and  increase  gradient.  Increased  gradients 
cause  increased  velocities,  greater  scouring,  and  less  hospitable 
habitat.  Fish  cannot  negotiate  streams  x^lth  excessive  velocities. 

If  culverts  were  not  installed  to  appropriate  standards,  barriers 
for  anadromous  and  resident  fishes  could  be  .created.  Conditions 
at  the  outfalls  of  improperly  installed  culverts  keep  fish  from 
entering  the  culvert;  or  velocities  are  too  great  for  fish  to 
swim  the  length  of  the  culvert. 

Crude  oil  contains  a  water-soluble  fraction  that  is  toxic  to 
fish  and  other  organisms. 

Saline  water  emitted  during  x^ell  blowouts  nay  be  blox-zn  great 
distances  if  strong  x^lnds  prevail  at  the  time.  Leachates  from 
the  briny  water  could  degrade  surface  water  quality  after  the 
accident . 

Water  contaminated  x-zlth  hydrogen  sulfide  gas  could  accidentallv 
enter  surface  water  during  well  drilling  operations  or  x^ell  bloxrouts. 
The  gas  is  highly  toxic  to  fish. 

Caustic  additives  to  drilling  mud  could  get  into  local  x^aters 
during  blox^outs  or  if  mud  pits  x^ere  accidentallv  breached.  Caustic 
compounds  destroy  sensitive  gill  tissue  of  many  organisms,  causing 
impaired  ability  to  absorb  dissolved  oxygen  and  disnell  metabolic 
wastes . 

Shallow  ground  water  aquifers  could  become  contaminated  bv  saline 
water,  oil  and  gas  from  stratigraphic  test  holes  and  wildcat  x-re.lls 
if  they  were  improperly  cased.  Blox>7outs  could  also  add  pollutants 
to  subsurface  supplies  of  fresh  x^ater. 

If  an  oil  field  were  improperly  abandoned,  breached  mud  nits, 
leaking  wells,  or  steep  cut  banks  could  cause  continued  sedimen¬ 
tation  of  streams.  Briny  water  and  oil  could  also 
pollute  sub-surface  xcaters  after  abandonment  if  x.7ells  were  not 
adequately  plugged  or  capped.  This  chronic  sedimentation  and 
pollution  would  continue  to  have  a  deabilif ating  effect  on  anuatic 
organisms  as  long  as  it  was  allowed  to  continue. 
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Domestic  Livestock 


Drill  pad,  pipeline,  and  associated  construction;  and  off-road 
vehicle  traffic  may  disturb  livestock  in  areas  where  animals 
normally  concentrate,  such  as  water  sources,  meadows,  and  grass 
feeding.  Emission  of  waste  and  mud  pit  water  may  be  hazardous 
to  livestock.  Pipelines  and  equipment  may  interfere  with  live¬ 
stock  movement.  Loss  of  forage  production  will  take  place  if 
disturbed  areas  are  not  reseeded.  If  development  occurred  on 
one  of  the  many  small  areas  leased  to  grazing,  a  well  site  could 
eliminate  a  portion  of  the  lease  area. 

C.  Human  Values 


SOCIO  CULTURAL  INTERESTS 


jiistorical/Archeological  Resources .  The  educational  and  scientific 
potential  of  a  cultural  resource,  whether  historic,  archeologic, 
or  paleontologic ,  is  greatest  when  that  resource  is  undisturbed. 

Any  surface  disturbing  activity  which  encompasses  all  or  a  part 
of  the  site  where  that  resource  is  located  detracts  from  its  value 
by  destroying,  or  obscuring  the  intra-site  relationships  which 
existed  between  the  various  elements  of  the  site.  In  addition, 
the  educational  value  of  a  cultural  resource  may  be  impacted  by 

adjacent  off-site  activities  which  destroy,  or  substantially  alter 
the  original  setting. 


Discovery  of  previously  unrecorded  archeological  sites  during  the 
exploration  and  development  phases  of  petroleum  operations  is  a 
possibility.  Road  construction,  drill  pad  construction,  etc.  will 
remove  vegetative  cover  from  areas  previously  hidden  from  view 
facilitating  the  search  for  archeological  resources.  This  is  viewed 
as  a  positive  impact  provided  that  any  sites  discovered  are  promptly 
brought  to  the  attention  of  the  Authorized  Officer. 

taClcipated  adverse  Impact  on  cultural  resources  during  the  prelimlnarv 
investigation  phase  of  petroleum  exploration  (seismic,  geochemical 
and  soil  gas  testing)  is  slight.  With  the  exception  of  seismic  testing 

simificant''^e''®?  employed  during  this  phase  to  not  Involve 

I  of  surface  disturbing  activity.  Seismic  testing, 

regardless  of  the  technique  used  to  generate  shock  waves.  Involves 

surfacrdls^  h'"®  the  point  of  the  test.  Additional 

rolds  to  fari^Jrr  necessary  to  construct  access 

roads  to  facilitate  seismic  testing  operations. 

disturbance  of  the  surface 

at  the  site  of  the  test.  Stratigraphic  tests  require  an  area 

rZ  truckmounted  drill 

construcra  te  P^Paration  (clearing)  may  be  necessarv  to 

construct  a  temporary  access  road  to  reach  the  selected  test  site. 
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Exploratory  wells  require  larger  drill  rigs  and  more  extensive 
support  facilitates  including  access  roads,  drill  pads,  and 
mud  pits.  The  average  drill  site  occupies  approximately  one 
acre  which  must  be  cleared  and  graded  flat. 

Development  activities  including  the  drilling  of  additional 
wells  and  the  construction  of  support,  transport  and  storage 
facilities  will  have  the  greatest  potential  impact  on  cultural 
resources.  The  magnitude  of  this  impact  is  in  direct  proportion 
to  the  number  and  kind  of  facilities  necessary  to  realize  full 
production  capabilities.  Adverse  impact  may  be  anticipated  as 
a  result  of  drill  site  preparation,  access  road  construction, 
pipeline  construction,  and  tank  battery  construction. 

Additional  adverse  impact  can  be  anticipated  should  accidental 
oil  spills  occur  during  the  production,  transport  or  storage 
of  crude  petroleum.  Archeological  sites  are  particularly  vul¬ 
nerable  b6cause  contamination  of  charcoal  samples  with  petroleum 
renders  the  samples  useless  for  radio— carbon  dating  purposes. 

Additional  Impact  on  cultural  resources  is  not  anticipated  during 
the  reclaimation  and  abandonment  phase  of  petroleum  activities. 

Social  Welfare.  The  personal  income  and  employment  generated  by 
an  oil  and  gas  development  would  in  most  cases  represent  the 
major  economic  effects.  The  discovery  and  development  phases 
would  likely  require  local  employment  in  road  building,  site 
construction  and  other  field  crew  operations.  It  has  been 
estimated  that  in  most  cases  local  labor  is  used  for  10  to  15 
percent  of  oil  and  gas  field  employment.  Many  companies  will 
train  and  retain  local  labor  for  the  production  phase.  The 
specific  impact  on  local  employment  will  depend  on  the  size  of 
the  exploration  effort  and  size  of  the  field  if  discovery  is 
made.  In  light  of  the  fact  that  unemployment  has  been  high  in 
western  Oregon  in  recent  months  (particularly  in  the  construction 
industry) ,  any  oil  and  gas  development  could  be  particularly 
beneficial  at  this  time. 

Specific  employment  and  income  effects  can  be  estimated  when  a 
detailed  description  of  the  operation  is  made  available  (site 
specific) .  If  it  can  be  determined  how  many  employees  will  be 
hired  for  a  particular  site  as  each  phase  progresses,  an  income 
effect  can  be  determined. 

All  oil  and  gas  operations,  regardless  of  size,  would  require  a 
certain  amount  of  support  from  the  local  trade  and  service 
industries.  If  the  company  decided  to  buy  much  of  the  equipment 
and  supplies  needed  for  their  operation  from  local  sources,  this 
impact  could  be  more  significant  than  the  direct  employment  effect. 
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(1)  Local  Economic  Stability.  The  extrenelv  hi^h  value  of 
oil  and  gas  resources  typically  results  in  a  ’’land  rush"  situation 
when  new  fields  are  discovered.  Extremely  rapid  development  mieht 
create  a  very  unstable  economic  and  social  situation  in  small 
rural  communities.  Larger  urban  areas  would  feel  little  effect: 
but  since  oil  and  gas  operations  usually  take  nlace  in  remote 
rural  areas,  it  is  likely  some  smaller  tofA^ns  would  be  affected. 

A  large  oil  and  gas  field  might  cause  a  small  communltv  to  gear 
up  for  a  substantial  increase  in  economic  acti-vritv  and  then  leave 
the  town  in  a  vacuum  25  years  later. 

(2)  Populations .  Population  in  the  proposed  oil  and  gas 
lease  areas  are  characterized  by  low  density  and  stabilized 
growth.  The  discovery  and  development  of  oil  and  gas  in  these 
rural  areas  could  result  in  significant  population  in-migration. 

(3)  Community  Services.  As  population  increases  (and 
especially  if  expansion  is  rapid  with  little  or  no  lead  time), 
an  additional  load  is  placed  on  housing,  schools,  nolice  and 
fire  protection,  medical  facilities,  and  other  public  services. 

Small  towns  and  comnunities  may  have  a  difficult  time  adjusting 
to  the  strain  of  added  populations.  Planning  and  financing 
such  facilities  in  small  rural  areas  might  be  a  slow  process  and 
the  quality  of  services  for  all  might  suffer  initially. 

With  abandonment  of  an  oil  and  gas  field,  some  out-migration  can 
be  expected.  I«Jhere  local  communities  have  provided  services  and 
facilities  to  meet  demands  during  development  and  production 
phases,  they  may  now  be  left  with  facilities  far  in  excess  of 
long-range  needs.  The  greatest  impacts  would  occur  when 
(1)  substantial  out-migration  take  place  and  (2)  local  communities 
have  Incurred  large  bond  indebtedness  to  pav  for  facilities  no 
longer  needed. 

(^)  Life  Styles  and  Cultures.  In  the  final  analvsls,  the 
impacts  of  oil  and  gas  development  on  existing  11 ^e  stvles  in 

the  community  can  only  be  evaluated  fully  bv  persons  in  the  "real" 
situation. 

Sudden  growth  and  development  can  change  the  local  life  stvles. 
Increased  population  and  some  urbanization  are  in  themselves  a 
threat  to  the  life  styles  of  residents  t-jKo  have  enioved  a  stable 
rural  environment.  A  small  community  can  be  transformed  into  a 
group  of  secondary  communities -each  with  different  economics  and 
social  interests. 

Oil  and  gas  development  might  hasten  local  urbanization. 

Urbanization  is  not  simply  the  growth  of  population.  A  town  can 
become  "urbanized"  without  an  increase  in  population.  "Por 
example,  the  activities  of  the  residents  might  become  increaslnglv 
tied  into  and  dependent  upon  decisions  made  in  urban  control 
centers.  Life  styles  could  change  if  oil  and  gas  development  created 
a  greater  division  of  labor,  and  if  residents  became  less  oriented 
toward  local  cultural  and  historical  values  and  more  oriented  t onward 
extra-community  events. 
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L ands c ape  Character  and  Aesthetics 

All  phases  of  the  proposed  oil  and  5^as  exploration  will  have  imnacts 
on  the  landscape  quality.  In  some  areas,  seismic  survey  lines  have 
been  the  maior  visual  impacts  of  oil  and  pas  exnloration.  Tlie  criss¬ 
cross  pattern  of  brushed  lines  has  interrupted  the  texture  and  color 
of  the  vep,etation  and  superimposed  unnatural  lines  on  the  land 
form.  In  the  proposed  lease  area,  surveys  may  be  done  mainlv 
along  existing  roads  and  the  visual  impact  should  be  relatively 
slight.  The  impact  of  exploratory  drilling  will  be  verv  noticeable 
but  localized  in  nature. 

The  most  obvious  visual  impact  to  be  expected  from  the  exploratory 
drilling  phase  would  result  from  any  new  road  construction  involved 
and  from  clearing  and  leveling  the  drill  sites.  UTienever  possible, 
a  drill  site  is  selected  on  reasonably  level  ground,  accessible 
by  an  existing  road.  If  a  promising  location  warrants  it,  however, 
considerable  road  construction  and  site  preparation  may  be  under¬ 
taken.  About  one  acre  is  required  for  the  average  drill  site. 

As  stated  above,  this  would  be  the  strongest  visual  impact  involved. 
The  actual  drilling  operation  would  result  in  an  obvious  but 
temporary  visual  intrusion.  Any  road  construction  or  site  clearing 
would  be  a  visual  contrast  of  a  permanent  nature. 

The  visual  impacts  of  the  development  and  production  stages  would 
be  similar  to  those  of  exploration  activities.  Development  of 
a  producing  field  may  include  additional  road  building,  drilling 
sites,  power  lines,  pipelines,  and  tank  facilities. 

D .  Ecological  Interrelationships 

Ecological  interrelationships  of  the  highly  productive  northwest 
coastal  coniferous  forest  sub-biome  are  more  stable  and  are  less 
likely  to  be  upset  by  man’s  activities  than  interrelationships  in 
the  Broad  Sclerophyll  or  Palouse  Prairie  grassland  sub-biome  tvries  . 

However,  oil  and  gas  operations  which  alter  any  of  the  abiotic  or 
biotic  components  of  these  communities  mav  adversely  affect  their 
ecological  interrelationships .  The  nature  of  many  of  the  chain¬ 
like  relationships  in  the  cycles  and  flows  that  link  environmental 
components  are  not  fully  known.  However,  in  most  cases,  impacts 
on  one  part  of  the  ecosystem  will  affect  other  comnonents. 

Any  oil  and  gas  operation  \diich  affected  soil,  water,  or  atmosphere 
could  upset  natural  ecological  relatlonshins .  The  immediate  impacts 
of  some  actions,  such  as  the  destruction  of  soil  micro-organisms 
or  the  failure  of  water  to  infiltrate  compacted  soils  in  amounts 
adequate  to  maintain  the  nutrient  cycle,  might  not  be  noticeable. 
However,  the  effects  eventually  would  become  apparent  in  the  plant 
community's  lack  of  vigor,  in  higher  mortality  of  vegetation,  in 
greater  volume  of  surface  runoff,  and  in  Increased  stream  turbiditv. 
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If  the  soil  were  polluted  by  saline  water,  spilled  petroleum, 
or  other  chemicals,  decomposer  organisms  might  be  reduced  or 
eliminated.  If  soil  were  compacted  by  heavy  equipment  and 
off-road  traffic,  its  pore  space  could  be  so  reduced  that  its 
permeability  and  water-holding  capacity  would  be  impaired 
(Spurr,  1964) .  Soil  pollution  and  compaction  could  therefore 
inhibit  nutrient  cycling  and  reduce  the  vigor  of  the  dependent 
community  of  green  plant  producers. 

If  improperly  designed  operations  caused  mass  soil  movements 
which  bared  underlying  rock,  the  original  plant  communities 
might  not  be  restored  for  a  very  long  time. 

The  aquatic  ecosystem’s  stability  depends  on  the  maintenance  of 
water  quality.  Sedimentation  and  pollution  of  natural  waters 
resulting  from  oil  and  gas  operations  could  kill  aquatic  micro¬ 
organisms,  vertebrates,  and  aquatic  vegetation,  or  inhibit  the 
capacity  of  the  aquatic  biota  to  reproduce  and  maintain  itself. 

Birds,  mammals,  and  amphibians  partially  dependent  upon  natural 
waters  could  also  be  adversely  affected  by  degradation  of  water 
quality. 

Emissions  of  toxic  gasses  during  oil  and  gas  operations  could 
adversely  affect  vegetation  in  the  area. 

E.  Food  and  Community  Relationships 

Food  relationships  will  be  altered  on  localized  areas  by  loss 
of  vegetation  and  subsequent  animal  production.  The  loss  of  use 
areas,  critical  for  a  species  to  complete  its  life  cycle,  would 
obviously  be  detrimental  to  that  species.  For  example,  the 
significance  of  destruction  or  encroachment  upon  a  large  segment 
of  critical  deer  winter  range  could  depend  upon  the  exact  location 
and  amount  of  land  involved. 

Most  impacts  relating  to  the  development  and  operational  stages 
have  been  discussed  previously,  increased  activity,  noise,  pollution 
of  existing  water,  etc.  All  of  these  factors  may  alter  animal 
habitat  relationships  either  directly  or  indirectly. 

F •  Alternative  to  the  Proposed  Action 


No  Leasing 

This  action  would  involve  an  administrative  decision  by  the  B.L.M. 
not  to  lease  for  oil  and  gas  development  any  of  the  federal  lands 
under  application  for  oil  and  gas  leasing.  The  possible  impacts 
of  the  action  are  as  follows; 
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1.  Off-site  impacts,  primarily  socio-economic  in  nature, 
could  be  affected  by  the  no  leasing  alternative.  Tlie 
degree  of  impact  would  be  dependent  upon  the  quantities 
of  oil  or  gas  to  be  found. 

2.  A  no  lease  decision  could  conserve  possible  oil  and 
gas  resources  for  use  by  future  generations;  such  a 
decision  would  also  conserve  other  natural  resources, 
including  fish  and  wildlife,  that  would  be  unfavorably 
affected  by  oil  and  gas  operations. 
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•  Possible  Mitigating  or  Enhancing  Measures 
A.  Non-Living  Components 


Geology 


Most  of  the  geological  hazards  described  in  section  ITT  can 
be  prevented  or  minimized  by  properly  designing  and  siting 
roads  and  other  oil  and  gas  field  facilities.  Necessarv 
geologic  information  should  be  collected  before  a  drilling 
permit  applicant *s  surface  use  nlan  is  approved. 

Some  slopes  show  clear  signs  of  instability,  including  hummocky 
topography,  fresh  or  healed  cracks,  back-tilted  blocks,  sag 
ponds,  altered  or  disrupted  drainages,  and  leaning  trees. 

Some  unstable  slopes  are  not  obvious,  and  identification  may 
require  careful  study.  Flood  prone  areas  can  be  identified 
and  facilities  designed  to  avoid  flood  hazards.  Subsidence 
can  be  prevented  or  stopped  by  monitoring  fluid  wl thdraT^rals 
and  reinjecting  fluids  vdien  necessary . 

Soils 

Several  measures  may  be  employed  to  reduce  or  ml.nlmize  soil 
erosion  caused  by  road  construction  during  the  preliminary 
investigation  and  exploration  stages: 

-  Use  of  existing  roadways  as  much  as  possible. 

-  New  road  construction  only  when  necessarv,  and  of  a 
minimum  operable  width. 

?iinlmal  construction  during  periods  of  heavy  rainfall. 
Inclusion  of  facilities  to  control  drainage,  such  as 

perforated  pipe  to  provide  sub-grade  drainage,  waterbars 
and  culverts. 

-  Revegetation  of  roads  not  needed  after  preliminary  in¬ 
vestigations  and  exploration  activities. 


Steep  slopes  are  common  in  the  proposed  lease  areas.  Oil  and 
gas  operations,  like  other  intensive  land  uses  could  cause  mass 
wasting  of  the  slopes  if  proper  precautions  were  not  taken  in 
tlie  design  and  construction  of  roads,  pipelines,  well  sites, 
an  facilities.  Wet  soils  and  areas  where  consolidated 

edrock  is  more  than  10  feet  below  the  surface  tend  to  be 
unstable  on  steep  slopes.  Water  tends  to  float  the  soil  mantle 
out  of  a  wet  area  if  a  road  cut  removes  the  support.  Deep 
fractured,  or  weathered  bedrock  on  steep  slopes  does  not  Provide 
go^  support  after  the  slopes  are  disturbed.  Steep  slopes  with 
wet  soils  and  areas  where  consolidated  bedrock  is  not  near  the 
surface  should  be  avoided  when  possible  in  the  siting  of  roads 
and  other  oil  and  gas  field  facilities. 

Design  features  which  reduce  the  potential  for  mass  wasting  could 
be  incorporated  if  roads  are  built  on  steep  slopes.  Special 

the  foiwngf""  to 
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Impacts  of  accidental  spills  from  storage  facilities  can  be 
minimized  by  requiring  secondary  or  protective  dikes  around 
the  facilities.  The  potential  for  leaks  and  spills  from 
pipelines  and  flow  lines  can  be  reduced  by  periodically 
testing  the  lines  under  abnormal  pressures.  X-ray  tests  of 
valves,  pumps,  and  lines  subject  to  high  corrosion  can  be 
run  periodically  to  calibrate  remaining  effective  strength. 

During  abandonment  of  a  field,  drilling  pads,  temporary  roads, 
and  other  facility  sites  can  be  ripped,  topsoil  redistributed, 
tilled,  and  revegetated. 

Land  Use 

Land  use  conflicts  can  best  be  resolved  by  comprehensive  local 
and  regional  land  use  planning  and  the  adoption  of  effective 
land  use  controls  before  leasing  and  exploration  take  place. 

Land  uses  such  as,  intensive  recreation,  and  urban  residential 
development,  which  are  basically  incompatible  with  oil  and  gas 
operations,  can  be  protected  by  stipulations  in  leases,  or  by 
excluding  such  areas  from  leasing. 

Land  use  such  as  agriculture,  livestock  grazing  and  industrial 
forest  management,  can  co-exist  reasonably  well  with  oil  and 
gas  operations.  Impacts  on  these  land  uses  can  be  mitigated  by 
employing  the  erosion  control,  revegetation,  and  v/ater  quality 
protection  measures  previously  discussed.  Roads  developed  for 
oil  and  gas  development  might  facilitate  forest  management  if 
the  oil  and  gas  and  forestry  programs  were  coordinated. 

Possible  conflicts  involving  electrical  transmission  and  natural 
gas  lines  rlght-of^ay  corridors  could  be  resolved  prior  to 
leasing  and  exploration  activities.  Road  use  and  access  problems 
could  be  resolved  in  a  like  manner. 

Air 


The  following  methods  could  be  used  to  reduce  the  amount  of  dust 
created  by  construction  of  access  roads  durin"  preliminary  in¬ 
vestigation. 

-  Require  operators  to  use  existing  roads  whenever  feasible. 

-  Permit  the  construction  of  new  roads  and  trails  and  off¬ 
road  vehicular  travel  only  xdien  absolutely  necessary. 

—  Limit  earth  movement  disturbance  of  vegetation  by 
building  roads  to  the  minimum  level  reqtiired  by  the 
geophysical  equipment. 

-  Close  and  revegetate  roads  not  needed  after  investigations 
are  completed. 

During  the  exploratory  phase,  roads  to  stratigraphic  drilling 
sites  and  tNzildcat  wells  may  be  restricted  to  the  minimum  required 
by  drilling  equipment.  If  roads  are  constructed  during  dry 
periods,  they  could  be  watered  regularly.  If  oil  and  gas  is  not 
discovered,  the  roads  could  be  closed  and  the  surface  reclaimed. 


-  Designing  the  road  segment  to  the  minimum  width  x-rhich 
x^lll  safely  accommodate  traffic  and  equipment  for  the 
intended  uses . 

-  Road  location  and  design  such  that  excavation  will  not 
remove  support  from  the  base  of  over-s teenened  slopes 
or  remove  the  toe  of  previous  slides. 

-  Efforts  could  be  made  to  avoid  locating  roads  in  steep 
headwalls  of  drainages  where  sidecase  of  excavated 
material  would  Increase  the  potential  for  mass  wasting. 

If  this  is  not  possible,  materials  could  be  endhauled 
to  a  suitable  disposal  site. 

-  Perforated  pipe  could  be  installed  in  road  ditches  x^^ere 
ground  water  is  contributing  to  slope  instability. 

All  trails  and  fire  lines  could  be  seeded  or  mulched,  cross - 
ditched,  or  waterbarred  before  the  first  winter.  Spacintrs 
and  design  of  cross-ditches  and  waterbars  could  be  implemented 
to  remove  water  from  the  trail  before  it  gains  enough  erosive 
power  to  cause  rilling.  The  water  could  be  discharged  onto 
materials  or  structures  which  would  dissipate  its  energy  and 
disperse  the  flow  to  prevent  erosion  of  the  slope  below  the 
waterbar . 

Roads  constructed  during  the  preliminary  investigation,  exploration, 
and  development  phases  and  intended  for  permanent  use  could  be  sur¬ 
faced  and  regularly  maintained.  Where  necessary,  material  could  be 
endhauled  rather  than  sidecasted.  Cut  and  fill  slopes  could  be 
limited  to  prevent  exceeding  the  normal  angle  of  repose. 

The  erosional  impact  of  water  flowing  from  seismic  shot  holes  can 
be  eliminated  by  requiring  that  the  holes  be  adequately  plugged. 

In  areas  of  high  hydrostatic  pressures,  the  holes  could  also  be 
cased. 

Revegetation  should  be  accomplished  rapidly  by  clearing  and  con¬ 
structing  drill  sites  in  a  planned  operation.  Revegetation  can 
be  accomplished  more  quickly  if  the  topsoil  in  the  disturbed 
areas  is  removed,  stockpiled,  and  then  respread. 

The  use  of  mud  pits  and  protective  or  secondary  dikes  around  the 
mud  pit  and  around  the  low  side  of  the  drill  site  x^ould  reduce 
possible  Impacts  from  jetting  of  drill  cuttings  and  from  accidents. 
The  use  of  proper  drilling  methods,  including  drilling  with  proper 
mud  weight  and  viscosity,  could  assure  well  control  and  reduce  the 
threat  of  erosion  caused  by  accidents  such  as  blo^>routs  and  salt 
water  flexes . 

Mitigating  measures  used  during  preliminary  Inx/es tigation,  explor¬ 
ation,  and  development  phases  can  also  be  used  to  mitigate  the 
impacts  of  production  facilities.  Disturbed  areas  near  these 
facilities  would  be  in  continued  use  and  should  have  a  permanent 
cover  to  protect  the  soil  from  erosion. 
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The  potential  for  air  polluting  accidents  such  as  well  blow¬ 
outs  and  fires  can  be  reduced  by  developine  contin^^encv  plans, 
training  oil  and  gas  field  employees,  and  using  equipment  such 
as  blowout  preventers.  Particulate  concentration  build-up 
during  periods  of  inversions  could  be  lessened  by  the  curtailment 
of  drilling  acitivites  at  such  times . 

'■licrocliraatic  changes  can  be  minimized  bv  limiting  the  areas 
cleared  of  vegetation;  preventing  spills,  fires,  and  other 
accidents  which  can  kill  vegetation;  and  revegetating  facility 
sites  and  roads  when  they  are  abandoned. 

Water 

Frequent  inspections  of  oil  and  gas  operations  could  be  made  to 
insure  that  contract  stipulations  are  being  followed.  Periodic 
inspections  of  streams  for  evidence  of  increased  suspended  sediment 
concentrations  and  petroleum-related  pollutants  could  insure  that 
State  water  quality  standards  are  being  maintained. 

The  number  of  stream  crossings  needed  to  gather  geophysical 
data  on  an  area  can  be  reduced  by  planning  geophysical  operations. 
Stream  crossing  sites  could  be  specified  before  operations  begin. 
Crossing,  culverts  or  bridges  may  be  designed  to  carry  a  reasonable 
peak  flow  capacity;  approaches  could  be  constructed  to  minimize 
sediment  production;  roads  leading  to  the  crossing  could  be  sur¬ 
faced  with  rock  and  designed  for  proper  drainage.  Ford  construction 
could  be  restricted  to  areas  of  the  stream  where  the  bottom  is 
rocky  enough  to  prevent  the  dispersion  of  sediment. 

When  the  U.  S.  Geological  Survey  and  the  State  of  Oregon  issue 
drilling  and  waste  discharge  permits,  additional  stlnulations 
may  be  included  to  insure  adequate  containment  or  disposal  of 
caustic  drilling  fluids  and  brines.  Proper  casing  and  sealing  of 
wells  could  prevent  contamination  of  ground  water  aquifers. 

Stream  channels  and  ponds  may  require  the  application  of  slant 
drilling  and  cluster-well  technique  to  insure  adequate  protection 
in  particular  areas  of  concern.  Mud  pit  berms  mav  be  constructed 
large  enough  to  insure  containment  of  contents  and  anticipated 
additions  due  to  rainfall. 

Holding  tanks  and  other  storage  areas  surrounded  bv  impermeable 
dikes  and  berms  could  catch  oil  in  the  event  of  spills.  The 
immediate  cleaning  up  of  oil  spills  would  reduce  the  possibilities 
of  water  pollution.  Reinjection  of  produced  water  and  gas  into 
production  formations  may  reduce  the  chance  of  polluting  water 
in  other  formations . 

Proper  cleanup,  removal  and  burial  of  wastes  during  the  abandonment 
phase  could  mitigate  adverse  impacts  to  water  qualitv.  All  sites 
with  exposed  soil  could  be  seeded  and  fertilized  to  replace  pro¬ 
tective  vegetation. 
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Living  Components 

Aquatic  Plants 


Measures  to  prevent  soil  erosion,  degradation  of  water  quality, 
loss  of  water  supplies,  destruction  of  terrestrial  vegetation, 
and  destruction  of  aquatic  wildlife  would  also  mitigate  harmful 
impacts  of  oil  and  gas  operations  on  aquatic  vegetation. 

During  the  preliminary  investigation,  exploration,  and  development 
phases,  roads,  pipelines  and  other  facilities  could  be  located  to 
minimize  the  destruction  of  aquatic  vegetation  at  stream  crossings 
and  to  avoid  disturbance  of  significant  aquatic  habitats.  This 
could  be  accomplished  by  joint  planning  before  preliminary 
investigations  begin  and  by  developing  and  enforcing  stipulations 
in  leases  and  drill  permits.  Equipment  operators  and  others 
whose  actions  may  damage  aquatic  resources  could  receive  training 
on  the  importance  of  resources  and  on  methods  of  doing  their  work 
without  causing  undue  damage. 


Mitigative  measures  to  keep  saline  water  and  other  toxic  materials 
from  killing  aquatic  vegetation  incltade :  (1)  adequate  well  casing; 

(  )  preventing  well  blowouts;  (3)  locating  wells  away  from  streams 
or  ponds;  (4)  proper  containment  and  reinjection  of  briny  water 

producing  formations;  (5)  proper  construction  and  maintenance 
of  drilling  mud  pits;  and  (6)  adequately  sealing  wells  during 
abandonment.  Secondary  dikes  may  be  built  around  exploratory  and 
production  wells  to  prevent  toxic  substances  in  drilling  mud  from 
reaching  streams.  After  the  drilling  is  done,  drilling  mud  pits 
could  be  drained  and  rehabilitated.  The  mud  can  be  disposed  of 
at  sites  where  it  would  not  affect  water  quality  and  vegetative 


Terrestrial  Plants 

Vegetation  destroyed  during  clearing  operations  can  be  minimized 

rLr  dimensions  of  roads,  pipelines,  trails, 

^of  facilities  to  those  needed  to  accomplish  the 

J?®  “f  °  ^uld  further  reduce  the  amount  of 

vegetation  destroyed. 

Vegetative  destruction  can  also  be  minimized  by  controlling  soil 
erosion.  Measures  which  can  be  taken  to  control  erosion  aL 
described  in  the  soils  section  of  this  chapter. 

Disturbed  areas  should  be  revegetated  as  soon  as  possible.  Special 

“crirtofs  revegetate  some  areas, 

such  as  top-soil  replacement,  ripping  of  compacted  soil,  fertilization 

Erosion  hazard  areas  could  be  reveeetafpH  t.'u  r- 

vegetatioff  development  of  native 


If  timber  clearing,  is  required  as  a  part  of  oil  and  t^as  operations  , 
adverse  effects  can  be  reduced  bv:  (1)  avoidin?^  tractor  skiddlntr 
on  heavy,  wet,  clay  soils  and  on  steep  slopes;  (2)  locating  and 
buildinp:  skid  trails  to  avoid  sldecastinp  and  steen  grades;  (3) 
limiting  cable  logging  to  uphill  yarding;  (4)  limiting  size  of 
the  landing  to  that  necessary  to  do  the  .jot);  (5)  locating  landlnep 
on  firm  ground  above  the  high  water  level  of  streams:  (6)  con¬ 
structing  skid  trails  and  fire  trails  by  providln??  frequent  dins 
or  trail  diversions;  and  (7)  stabilizing  skid  trails  by  water¬ 
barring  and  revegetating. 

It  may  be  necessary  to  restrict  clearing  of  warm,  dry  sites  or 
other  problem  reforestation  areas.  If  these  sites  cannot  be 
avoided,  clearings  could  be  restricted  to  given  dimensions  and 
locations  to  maintain  an  environment  suitable  for  tree  regeneration. 

Damage  by  insects  can  be  minimized  by  removing  cut  or  damaged  trees 
before  insect  populations  can  build  up  in  them. 

The  chances  of  vegetation  being  killed  by  spills  or  leaks  of  oil 
or  briny  water  can  be  reduced  by:  (1)  locating  wells,  storage 
facilities  and  pipelines  as  far  from  drainages  as  possible;  (2) 
constructing  dikes  around  all  facilities  that  generate  or  store 
contaminants;  (3)  using  proper  mud  weight  for  drilling  and  blo^^out 
prevention  equipment;  (4)  using  tanks  to  contain  fluids  during 
drill  stem  tests;  (5)  reinjecting  brine  into  the  ground  rather 
than  using  evaporation  pits;  (6)  development  of,  and  adherence  to, 
contingency  plans  for  controlling  blowouts,  spills,  and  leaks; 

(7)  installing  monitoring  systems,  including  x-ray  tests  of  valves 
and  pumps  to  detect  and  shut  down  mechanical  failures  which  could 
result  in  leaks,  spills,  or  other  accidents;  (8)  casing  all  wells 
and  test  holes  vThere  there  is  a  possibility  that  oil  or  brine  can 
mix  with  aquifers:  and  (9)  upon  abandonment,  seal  wells,  remove 
storage  tanks  and  flox^  lines,  drain  mud  pits,  and  dispose  of 
material  in  a  proper  waste  disposal  site. 

Wildfires  can  be  prevented  or  controlled  by:  (1)  using  spark 
arrestors  on  tractors  and  other  pw^?er  equipment;  (2)  maintaining 
adequate  fire  fighting  equipment  and  material  such  as  retardants 
and  water  supplies  at  all  operating  sites:  (3)  maintaining 
adequate  communications  with  State  and  Federal  fire  fighting 
organizations;  (4)  insuring  the  availability  of  adequate  numbers 
of  trained  fire-fighting  personnel;  (5)  keeping  all  personnel 
educated  as  to  the  hazards  of  fire;  (6)  maintaining  fire  breaks 
around  fire  hazard  areas;  (7)  maintaining  constant  surveillance 
of  all  operating  areas  during  periods  of  medium  to  high  fire 
danger;  (8)  halting  all  operations  during  periods  of  extreme  fire 
danger;  and  (9)  properly  disposing  of  slash. 
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Wildlife 


Terrestrial 


Crucial  wildlife  habitat  areas,  including  wintering,  breeding, 
nesting,  fawning,  and  calving  areas,  and  migration  routes  can 
be  identified.  These  areas  can  be  protected  with  protective 
stipulations  or  excluded  from  oil  and  gas  activities. 

Aerial  and  seismic  activity  can  be  timed  to  avoid  wildlife  areas 
during  critical  periods.  Well  heads  can  be  located  away  from 
important  habitat  areas  and  slant  drilling  can  be  required  to 
explore  or  tap  pools  located  beneath  critical  habitat. 

During  preliminary  investigation,  exploration,  and  production 
drilling,  drilling  water  and  mud  can  be  kept  out  of  wildlife 
water  supplies  by  storing  them  in  metal  tanks  or  leakproof  pits. 

Briny  water  resulting  from  producing  wells  could  be  reinjected 
into  the  ground.  Mud  pits  located  near  waterfowl  habitats  could 
be  covered  to  prevent  waterfowl  entering  and  getting  trapped  in 
them.  Fences  may  be  built  around  mud  pits  if  they  are  located  in 
areas  where  large  animals  may  fall  in. 

Waste  by-products  from  drilling  can  be  prevented  from  entering 
wildlife  habitat  with  proper  storage,  treatment  and  disposal  methods. 

Power  lines  located  on  or  near  heavily  used  flyways  could  be 
located  underground  where  feasible.  Safety  devices  could  be 
installed  on  power  poles  and  cross  arms  to  prevent  electrocution 
of  perching  birds.  Utility  poles  located  near  busy  roads  can  be 
designed  to  prevent  raptors  from  perching  on  them. 

Above  ground  installation  of  pipelines  would  provide  easier  de¬ 
tection  of  leaks,  reducing  the  hazard  to  wildlife  habitat  from 
oil  spills. 


Temporary  construction  camps  and  permanent  field  operation  facilities 
can  be  located  away  from  crucial  wildlife  habitat.  Compliance  with 
State  and  Federal  air  and  water  quality  and  solid  waste  standards 
may  prevent  or  minimize  Impacts  on  wildlife. 

Reclamation  of  abandoned  drilling  sites  and  producing  fields  could 
include  revegetation  of  disturbed  areas  with  plant  and  grass  species 

beneficial  to  wildlife.  Open  pits  can  be  filled  in  and  revegetated 
as  well . 

Aquatic 

The  most  serious  impacts  of  oil  and  gas  operations  on  aquatic  resources 
are  the  result  of  excessive  sedimentation,  accidental  well  blowouts; 
spills  and  leaks  of  oil  and  gas,  briny  water,  and  caustic  components 
of  drilling  mud;  contamination  of  ground  water;  physical  alternations 
to  the  aquatic  habitat;  and  improper  disposal  of  domestic  wastes. 
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Many  of  the  measures  directed  toward  maintenance  of  soil  and  water 
quality  would  also  serve  to  maintain  satis factorv  habitat 
conditions  for  aquatic  life. 

Regardless  of  the  mitigating  measures  employed,  some  accidents, 
such  as  leaks  and  blowouts,  probably  would  occur.  However,  the 
frequency  and  magnitude  could  be  reduced  by  careful  operation  of 
drilling  equipment  and  good  maintenance  orocedures  .  Well  blor^routs 
could  be  reduced  by  the  use  of  blcwout  preventors.  Since  it  is 
most  important  from  the  standpoint  of  aquatic  life  to  prevent 
oil,  briny  water,  and  drilling  mud  from  getting  into  streams  or 
lakes,  slant  drilling  could  be  required  at  some  sites  to  keen 
drilling  operations  away  from  surface  waters.  In  esneclally 
sensitive  areas,  secondary  dikes  could  be  constructed  around 
drilling  sites  to  contain  oil  and  briny  water  in  case  of  blor^outs. 
Tanks  could  be  used  to  contain  any  liquids  that  flowed  from  the 
well  during  drill  stem  testing.  Drilling  muds  could  be  dlsnosed 
of  where  they  would  not  degrade  the  environment.  Mud  pit  sites 
can  be  restored  to  their  former  condition  after  completion  of 
the  drilling. 

Fresh  ground-^ater  aquifers  could  be  protected  from  oily  and 
briny  water  by  sealing  off  the  freshwater  zone  with  nlugs  around 
the  well  casing. 

Consumption  of  water  during  drilling  could  be  reduced  by  casing 
wells  in  high  permeable  areas. 

Careful  planning  of  roads,  pipelines,  senarators,  and  storage 
batteries  during  development  of  an  oil  field  would  eliminate 
unnecessary  roads  and  reduce  soil  disturbance.  Stream  crossings 
can  be  carefully  planned  and  executed  to  minimize  soil  erosion. 
Cuts,  fills  and  exposed  banks  can  be  mulched  and  seeded  to 
minimize  surface  erosion. 

Unavoidable  damage  to  streams  may  be  mitigated  by  nlacing  gabions, 
sill  logs,  drop  structures,  riprap  or  sheer  logs  to  create  de¬ 
sirable  habitat  in  an  adjacent  area. 

C.  Human  Values 


Landscape  Character 

Measures  which  can  be  taken  to  reduce  the  visual  impact  of  pre¬ 
liminary  investigation  and  exploration  activities  include: 

-  Limiting  access  to  existing  roads  and  trails.  If 
additional  clearing  is  needed,  it  could  be  limited  to 
that  necessary  to  get  the  equinment  to  the  site. 

-  Access  roads  could  be  designed  to  conform  to  the  land¬ 
scape  as  much  as  possible,  follow  contours  vThere  possible, 
and  have  adequate  drainage  and  erosion  controls. 

-  Drill  sites  and  pads  could  be  kept  to  a  minimum  size. 
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-  Retaining  dikes  may  be  built  around  mud  pits  and  sumps. 

-  Drill  sites  could  be  located  in  areas  which  are  as 
inconspicuous  as  possible,  hidden  from  heavily  traveled 
roads,  and  below  skylines  wherever  possible.  Drill  sites 
could  be  prohibited  on  steep  slopes  where  extensive 
excavation  is  required  to  make  a  level  pad. 

Much  of  the  web  of  roads,  seismic  lines,  pipelines  and  power¬ 
lines  associated  with  field  development  could  be  reduced  by 
advance  planning.  Much  of  the  visual  impact  could  be  eliminated 
by  properly  locating  powerlines,  tank  batteries,  pump  stations, 
and  other  surface  structures.  Immediate  revegetation  of  all 
exposed  soil  on  cut  and  fill  slopes  would  reduce  the  impact  of 
surface  scars.  Facilities  could  be  made  less  obvious  from  a 
distance  by  painting  them  colors  which  blend  with  the  surrounding 
landscape. 

Little  additional  visual  impact  occurs  in  the  production  phase. 

The  measures  outlined  above  for  development  should  be  applied  to 
the  additional  pipelines,  pump  stations,  and  treatment  facilities 
constructed  during  this  phase.  Most  of  the  noise  associated  with 
production  can  be  controlled  with  engine  mufflers  and  housings 
for  flowline  pumps. 

Visual  impacts  in  many  areas  can  be  largely  eliminated  in  the 
abandonment  phase  by  removing  all  surface  structures,  regrading 
well  pads,  roads,  and  impoundments  to  as  near  the  original  sur¬ 
face  as  possible  and  replanting  with  native  vegetation. 

Socio-Cultural  Interests 

Historical/Archaeological  Resources .  Two  possible  alternative 
measures  are  available  for  the  mitigation  of  adverse  impacts  on 
cultural  resources.  Restrictions  on  surface  occupancy  may  be 
used  to  protect  known  cultural  resources  present  on  National 
Resource  Land.  The  second  mitigation  measure  available  consists 
of  a  standard  stipulation  which  will  be  Included  in  all  oil  and 
gas  leasing  agreements  issued  by  the  Bureau  of  Land  Management  in 
the  state  of  Oregon.  The  text  of  this  stipulation  is  set  out  in 
the  following  two  paragraphs . 

Prior  to  any  operations  under  this  lease,  the  Lessee  will  engage 
a  qualified  archeologist,  acceptable  to  the  Supervisor,  to 
make  a  survey  of  the  land  to  be  disturbed  or  occupied.  A  certified 
statement  signed  by  the  qualified  archeologist,  setting  out  the 
steps  taken  in  the  survey  and  the  findings  thereof  as  to  the 
existence  of  antiquites  or  other  objects  of  historic  or  scientific 
interest,  shall  be  submitted  to  the  Supervisor.  If  the 
statement  indicates  the  existence  of  such  materials  which  might  be 
disturbed  by  operations  under  this  lease,  the  Lessee  shall  take 
such  mitigating  actions  as  may  be  required  by  the  Supervisor, 
including,  but  not  limited  to,  archeological  salvage  or  protective 
measures  or  avoidance  of  the  site,  to  protect  and  preserve  such 
objects.  The  responsibility  for  the  cost  of  the  certificate,  survey, 
and  salvage  will  be  borne  by  the  lessee,  and  such  objects  shall  remain 
e  property  of  the  Lessor,  or  the  surface  owner  if  other  than  the  Lessor. 
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If  a  cultural  resource  is  discovered  during  project  operations, 
activities  will  be  stopped  until  a  survey  of  the  materials  is 
completed  by  a  qualified  archeologist  engaged  by  the  lessee  and 
acceptable  to  the  Supervisor,  including  but  not  limited  to  archeological 
salvage  or  protective  measures  or  avoidance  of  the  site,  to  protect  and 
preserve  the  materials.  Such  materials  shall  remain  the  property  of 
the  Lessor,  or  the  surface  owner  if  other  than  the  Lessor. 

Social  Welfare 

The  major  potential  adverse  socio-economic  effects  of  oil  and  gas 
development  are: 

(1)  An  increase  in  population  placing  a  strain  on  local 
community  facilities  and  services. 

(2)  Economic  instability  created  by  a  rapid  increase  in 
employment,  income,  and  demand  for  goods  and  services 
and  a  change  in  community  life  styles. 

The  impact  on  community  service  depends  not  only  on  the  size  of 
the  development,  but  also  on  the  rapidity  of  the  development. 

Local  officials  of  potentially  impacted  towns  or  cities  could 
attempt  to  determine  the  development  possibilities  for  their  area 
well  in  advance  of  the  time  development  might  begin.  The  Geological 
Survey  could  confirm  the  location  of  oil  and  gas  deposits.  Companies 
could  be  requested  to  spell  out  possible  development  plans  as  soon 
as  such  plans  are  formulated.  Advance  information  would  allow  local 
officials  lead  time  to  lay  plans  for  increased  community  development 
in  case  oil  and  gas  development  becomes  a  reality.  Preplanning 
would  eliminate  some  of  the  strain  of  facilities. 

Economic  instability  could  be  alleviated  somewhat  by  local  officials 
understanding  the  uncertainty  and  finite  nature  of  an  oil  and  gas 
development  operation.  When  the  resource  becomes  depleted,  demand 
for  local  community  services  and  labor  ceases.  Local  communities 
should  be  careful  not  to  overreact  in  providing  housing,  services, 
and  other  facilities,  and  be  left  with  a  substantial  excess  when 
abandonment  occurs. 

If  development  resulted  in  a  large  influx  of  population  into  a 
small  rural  community,  there  might  be  little  that  could  be  done 
to  mitigate  the  impact  on  life  styles.  The  increase  in  population 
and  the  attendant  crowding  and  urbanization  could  represent  an 
adverse  effect  on  those  who  have  enjoyed  a  stable  rural  community 
life.  New  residents  probably  would  not  perceive  historic  landmarks 
and  cultural  values  in  the  same  manner  as  previous  residents.  The 
dissemination  of  information  to  new  residents  about  these  values 
might  provide  a  common  understanding. 
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D. 


Ecologjlcal  Interrelationships 


Measures  to  mitigate  adverse  impacts  of  oil  and  p;as  onerations  on 
individual  components  of  the  environment  are  described  in  pre¬ 
ceding  sections  of  this  chapter.  Collectively,  these  measures 
represent  actions  which  could  be  taken  to  maintain  stable  ecological 
interrelationships . 

The  "warm-dry"  sites  described  in  the  "Terrestrial  Plants"  section 
and  aquatic  ecosystems  are  examples  of  areas  vThere  the  maintenance 
of  stable  ecological  interrelationshins  would  be  particularly 
important , 
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V. 


Recommendations  for  Mitigation 


A. ’  Non-Living  Components 
Geology 

A  geologic  survey  should  be  made  before  a  drilling  permit 
applicant's  surface  use  plan  is  approved.  The  survey  should 
identify  unstable  landscapes,  including  springs,  rock  units,  and 
faults.  In  addition  flood  prone  areas  should  be  identified  and 
facilities  designed  to  avoid  flood  hazards. 

Subsidence  should  be  prevented  or  stopped  by  monitoring 
fluid  withdrawals  and  reinjecting  fluids  when  necessary. 

Measures  should  be  taken  during  reinjection  to  prevent 
contamination  of  groundwater  supplies. 

Soils 


Surface  occupancy  should  be  prohibited  where  soil  disturbing 
activities  will  cause  mass  wasting  or  cause  soil  damage  for 
which  there  are  no  reasonable  mitigating  measures.  Surface 
occupancy  is  questionable  on  critical  areas  within  delineations 
of  Jason,  Digger,  Atring,  and  Larmine  soils  shown  on  the  soil 
map.  (See  page  26.)  The  delineations  most  sensitive  are  the 
ones  with  a  Y  slope  (slopes  65%  and  greater) . 

The  following  measures  should  be  employed  to  reduce  or  minimize 
soil  erosion  caused  by  road  construction  during  the  prelininary 
investigation,  exploration  and  development  stages: 

-  Use  existing  roadways ,  landings  and  disturbed  areas 
as  much  as  possible. 

-  Construct  new  roads  only  when  necessary,  and  keep  to 
minimum  operable  width. 

-  Restrict  construction  during  periods  of  heavy  rainfall. 

-  Control  drainage  by  use  of  perforated  pipe,  waterbars 
and  culverts. 

-  Revegetate  roads  not  needed  after  preliminary  investigations 
and  exploration  activities. 

-  Avoid  road  construction  on  slopes  over  75%.  If  steep 
slopes  cannot  be  avoided,  the  following  actions  should 
be  taken: 

1,  Endhaul  sideslopes  over  80%  and  headwalls  over 

75%  within  the  Digger,  Jason,  Atring,  and  Larmine  soils 
series  (see  soil  map,  page  26,  Y  slopes). 

2.  Endhaul  sideslopes  over  85%  and  headwalls  over 
80%  in  all  other  soils. 
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-  Locate  waste  sites  for  endhaul  material  on  stable  slones. 

-  Avoid  deep  pockets  of  unstable  soils  on  gentle  slones 
that  are  prone  to  slumping.  If  unavoidable,  then 
stabilize  by  such  measures  as  riprap,  horizontal  drains 
and  surface  drains. 

All  trails  and  fire  lines  should  be  seeded  or  mulched,  cross- 
ditched,  or  waterbarred  before  the  first  winter.  Spacings 
and  design  of  cross-ditches  and  waterbars  should  be  implemented 
to  remove  water  from  the  trail  before  it  gains  enough  erosive 
power  to  cause  rilling.  The  water  should  be  discharged  onto 
materials  or  structures  which  v;ould  dissipate  its  energy  and 
disperse  the  flow  to  prevent  erosion  of  the  slope  below  the 
waterbar. 

Roads  constructed  during  the  preliminary  investigation, 
exploration,  and  development  phases  that  are  Intended  for 
permanent  use  should  be  regularly  maintained.  Roads  needed 
for  year-long  use  should  be  surfaced.  ^'Jhere  necessar'^%  material 
should  be  endhauled  rather  than  sidecasted.  Cut  and  fill  slopes 
should  be  limited  to  prevent  exceeding  the  normal  angle  of  renose. 

Revegetation  should  be  accomplished  rapidlv  bv  clearing  and 
constructing  drill  sites  in  a  planned  operation.  Topsoil  in 
the  disturbed  areas  should  be  removed,  stockpiled,  and  then 
respread. 

Mud  pits  and  protective  or  secondary  dikes  around  the  mud  pit 
and  around  the  low  side  of  the  drill  site  should  be  required 
to  reduce  possible  impacts  from  jetting  of  drill  cuttings  and 
from  accidents.  The  use  of  proper  drilling  methods,  including 
drilling  with  proper  mud  weight  and  viscosity  should  be 
required  to  assure  well  control  and  reduce  the  threat  of 
erosion  caused  by  accidents  such  as  blot^outs  and  salt  water 
flows.  Any  excess  contaminated  water  that  could  produce  soil 
erosion  or  pollute  the  soil  should  be  hauled  off-site  to  a 
designated  disposal  area. 

Mitigating  measures  used  during  preliminary  investigation, 
exploration,  and  development  phases  should  also  be  used  to 
mitigate  the  impacts  of  production  facilities.  Disturbed  areas 
near  these  facilities  would  be  in  continued  use  and  should  have 
a  permanent  cover  to  protect  the  soil  from  erosion. 

Secondary  or  protective  dikes  should  be  required  around 
storage  facilities  to  minimize  impacts  of  accidental  spills. 
Pipelines  and  flow  lines  should  be  tested  perlodlcallv  under 
abnormal  pressures.  X-ray  tests  of  valves,  pumps,  and  lines 
subject  to  high  corrosion  should  be  run  periodically  to 
calibrate  remaining  effective  strength. 

During  abandonment  of  a  field  drilling  pads,  temporary  roads, 
and  other  facility  sites  should  be  ripped,  topsoil  redistributed, 
tilled,  and  revegetated. 
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Land  Use 


Resolution  of  land  use  conflicts  ideally,  should  be  achieved 
prior  to  leasing  and  exploration  actions.  The  solution  to  such 
problems  normally  come  about  by  comprehensive  local  and  recional 
land  use  planning.  The  adoption  and  implementation  of  effective 
land  use  controls  further  this  end.  Land  uses,  which  are  in¬ 
compatible  with  oil  and  gas  operations,  (e.g.,  recreational 
areas)  should  be  protected  by  stipulations  in  leases  or  by 
exclusion  of  such  areas  from  leasing.  Those  land  use  conflicts 
that  appear  after  oil  and  gas  operations  begin  will  ultimately 
have  to  be  resolved  at  a  more  personal  level  (e.g.,  betr-jeen  the 
geophysical  operator  and  the  private  lando^^ner)  . 

Impacts  on  land  uses  such  as  livestock  grazing  and  industrial 
forest  management  should  be  mitigated  by  employing  the  erosion 
control,  revegetation,  and  water  quality  protection  measures 
previously  discussed. 

Air 


The  amount  of  dust  created  by  ttie  construction  of  access  roads 
during  the  preliminary  investigation  phase  should  be  mitigated  by 

(1)  Requiring  operators  to  use  existing  roads  whenever  feasible: 

(2)  Permit  new  road  and  trail  construction  only  when  absolutely 
necessary;  (3)  Restricting  earth  movement  and  disturbance  of 
vegetation  during  road  building  to  the  minimum  level  required: 
and  (4)  Closing  and  revegetating  roads  that  are  not  needed  after 
investigations  are  completed. 

Roads  constructed  during  the  exploratory  phase  to  drilling 
sites  should  be  kept  to  the  minimum  size  and  number  required 
by  oil  and  gas  operations.  Roads  that  are  constructed  during 
dry  periods  should  be  watered  regularly  to  keen  dust  levels 
down.  Should  operations  enter  the  production  phase,  heavy 
use  roads  should  be  surfaced. 

The  development  of  contingency  plans,  training  oil  and  gas 
field  employees,  and  using  equipment  such  as  blo^'/out  nreventors 
will  reduce  the  potential  for  air  polluting  accidents .  Should 
inversions  occur  during  periods  of  drilling  activity,  such 
operations  should  be  curtailed  until  the  inversion  has  broken  up. 
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Water 


Maintenance  of  existing  water  quality  and  quantities  may  be 
achieved  by  employing  the  following  mitigative  measures: 

1.  All  operations  should  be  required  to  meet  the  established 
water  quality  standards  of  the  State  of  Oregon  and  the 
Umpqua  River  Basin. 

2.  Construction  of  roads,  landings,  and  stream  crossing 
structures  should  be  limited  to  the  period  of  June  1  to 
September  31. 

3.  Disposal  of  waste  products  into  water  sources,  or  where 
it  can  enter  the  water  during  periods  of  high  flow  should 
not  be  permitted. 

4.  Buffer  strips  should  be  required  along  all  Class  I  and  II 
streams,  as  defined  in  the  Oregon  Forest  Practices  Act. 

5.  Waste  ponds  should  not  be  constructed  within  the  flood 
channel  of  any  stream. 

6.  Holding  or  storage  areas  shall  be  surrounded  by  an 
impermeable  berm  to  contain  any  spills. 

sites  with  exposed  soil  should  be  reseeded  and 
fertilized . 

8.  Pumping  of  water  from  small  impoundments  established 
for  fire  control  and  wildlife  will  not  be  permitted. 


B.  Living  Components 
Aquatic  Plants 


Measures  to  mitigate  adverse  impacts  on  aquatic  vegetation  include 
the  proper  location  and  construction  of  stream  crossings,  roads, 
pipelines,  and  other  facilities.  These  actions  will  be 
accomplished  as  a  joint  planning  function  on  the  part  of  the 
Bureau,  U.S.G.S.,  and  the  geophysical  operator.  Stipulation 
development  and  enforcement  for  leases  and  drilling  permits 
will  lessen  the  adverse  impact  potential  throughout  all  phases 
of  oil  and  gas  operations. 

Geophysical  operators  should  educate  their  equipment  operators 
and  others  whose  actions  may  damage  aquatic  resources,  on  the 
importance  of  resources  and  on  methods  of  getting  the  job  done 
without  causing  undue  damage. 

Mitigative  measures  that  should  be  employed  to  keep  saline  water 
and  other  toxic  materials  from  killing  aquatic  vegetation  include: 

(1)  Adequate  casing  of  wells;  (2)  Use  of  well  blowout  prevention 
devices;  (3)  Locating  wells  away  from  streams  or  ponds; 

(4)  Proper  containment  and  reinjection  of  briny  water  into 
producing  formations;  (5)  Proper  construction  and  maintenance 
of  drilling  mud  pits;  (6)  Adequately  sealing  wells  during 
abandonment.  Secondary  dikes  may  be  built  around  exploratory  and 
production  well  facilities  to  prevent  toxic  substances  in  drilling  mud  from 
reaching  streams.  Upon  completion  of  drilling,  drilling  mud  pits 
will  be  drained  and  rehabilitated.  Mud  disposal  should  be  at 
sites  where  it  will  not  affect  water  quality  and  vegetative  growth. 
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Terrestrial  Plants 


The  number  and  dimensions  of  roads,  pipelines,  trails,  test 
wells,  and  other  facilities  should  be  limited  to  those  reqtiired 
to  accomplish  the  job.  Such  restrictions  would  result  in 
minimizing  the  amount  of  vegetation  destroyed  during  clearing 
operations.  Existing  roads  should  be  utilized  as  much  as 
possible  to  further  reduce  the  amount  of  vegetation  destroyed. 

Vegetation  destruction  from  soil  erosion  is  an  inherent  factor 
of  all  surface  disturbing  actions.  Mitigating  measures  that 
should  be  employed  to  control  erosion  are  described  in  the 
soils  section  of  this  chapter. 

Revegetation  of  disturbed  areas  should  be  completed  as  soon  as 
possible.  To  successfully  revegetate  some  areas,  it  will  be 
necessary  to  employ  measures  such  as  tons  oil  replacement, 
ripping  of  compacted  soil,  fertilization,  mulching,  watering, 
and  use  of  special  shrub  or  tree  seedlings  not  normally  available. 

Revegetation  of  erosion  hazard  areas  should  be  v/lth  fast  grcrvlng 
herbaceous  vegetation  vrith  good  soil  holding  cliaracteris  tics  . 
Subsequent  efforts  should  be  made  to  insure  early  development 
of  native  vegetation. 

Adverse  effects  of  timber  clearing  as  a  part  of  oil  and  gas 
operations  should  be  mitigated  bv:  (1)  Prohibiting  tractor 
skidding  on  heavy,  wet,  clay  soils  and  on  steen  slones  ; 

(2)  Locating  and  building  skid  trails  to  avoid  sidecasting 
and  steep  grades;  (3)  Limiting  cable  logging  to  uphill  yarding' 
(4)  Limiting  landing  sizes ;  (5)  Locating  landings  on  firm 
ground  above  the  high  water  level  of  streams:  (6)  Construction 
of  dips  and  waterbars  on  skid  trails  and  fire  trails-  and  (7) 
Revegetating  denuded  areas. 

Warm  dry  sites  or  other  problem  reforestation  areas  should  be 
avoided  when  possible.  If  this  is  not  possible,  location  and 
dimensions  of  clearings  should  be  designated  by  the  Authorized 
Officer  in  order  to  maintain  an  environment  conducive  to  tree 
regeneration. 

Cut,  insect  damaged,  and  mechanically  damaged  trees  should  be 
removed  before  insect  populations  can  build  un  in  them. 

litigative  measures  that  should  be  employed  to  reduce  the  chances 
of  vegetation  being  killed  by  spills  or  leaks  of  oil  or  briny 
water  include:  (1)  Locating  wells,  storage  facilities  and 
pipelines  as  far  as  possible  from  drainages:  (2)  Construction 
of  dikes  around  all  facilities  that  generate  or  store  con¬ 
taminants  ;  (3)  Use  of  proper  weight  mud  for  drilling  and  blowout 
prevention  equipment;  (4)  Use  of  tanks  to  contain  fluids  durino 
drill  stem  tests;  (5)  Reinjection  of  brine  into  the  ground 
rather  than  using  evaporation  pits:  (6)  Development  of,  and 
adherence  to,  contingency  plans  for  controlling  blowouts,  spills, 
and  leaks;  (7)  Installation  of  monitoring  systems,  including 
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x-ray  tests  of  valves  and  numps  to  detect  and  shut  doxm 
nechanical  failures  which  could  result  in  leaks,  spills, 
or  other  accidents;  (8)  Casino  of  all  wells  and  test  holes 
T^ere  there  is  a  possibility  that  oil  or  brine  can  nix  with 
aquifers;  and  (9)  Upon  abandonnent,  seal  wells,  renove 
8torap:e  tanks  and  flow  lines  ,  drain  nud  nits,  and  dispose  of 
material  in  a  proper  waste  disposal  site. 

Oil  and  f»as  operations,  like  other  land  use  actl\rLtles  on 
National  Resource  Lands,  requires  constant  surveillance  for 
wildland  fire.  Steps  that  should  be  taken  to  prevent  or 
control  wildfires  are:  (1)  Use  of  spark  arrestors  on 
tractors  and  other  power  equipment;  (2)  Have  adequate  fire 
fighting  equipment  and  materials  at  all  operating  sites; 

(3)  Maintain  adequate  communications  with  State  and  Federal 
fire  fighting  organizations;  (4)  Insure  that  an  adequate 
number  of  trained  fire-fighting  personnel  are  available; 

(5)  Keep  all  personnel  educated  as  to  the  hazards  of  fire; 

(6)  Halt  all  operations  during  periods  of  extreme  fire 
danger;  and  (8)  Properly  dispose  of  slash  and  accumulated 
deb  ris  . 

Wildlife 

Terrestrial 


The  following  mitigative  measures  should  be  applied  to  maintain 
and/or  minimize  adverse  impacts  on  vrildlife  habitats  . 

1.  Exploration  activities  within  identified  crucial  habitat 
areas  should  be  prohibited. 

2.  Activity  within  seasonally  Important  habitat  areas 
should  be  restricted  to  periods  of  nonuse. 

3.  Habitat  areas  within  the  lease  area,  such  as  wet 
meadows  and  marshes,  should  be  protected  from  disturbance. 

4.  On  site  protective  measures  are  required  to  afford 
protection  of  wildlife  species  inJiabitating  the  area. 

5.  Construction  facilities  should  be  located  away  from 
crucial  wildlife  habitats. 

6.  Reclamation  of  all  disturbed  sites  should  be  required. 
Aquatic 

1.  All  stream  crossing  structures  placed  in  streams  sup¬ 
porting  fish  populations  should  be  constructed  in  a  manner 
conducive  to  the  passage  of  fish. 

2.  Restrictions  required  under  water  quality  are  adequate 
to  maintain  and/or  minimize  adverse  impacts  on  aquatic 
wildlife  habitat. 
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c. 


Human  Values 


Lands cape  Character 

Oil  and  gas  operation  during  the  preliminary  investigation  and 
exploratory  phase  could  have  adverse  impacts  on  the  landscape. 
However,  these  impacts  would  be  widely  scattered  and  fairly 
localized  in  nature.  Impacts  to  be  expected  during  the 
development  phase  would  be  basically  the  same. 

Most  of  the  lease  area  is  classified  as  '’B*'  or  ’’C"  quality 
scenery,  with  a  low  or  medium  sensitivity.  (See  Map  6), 
Recreational  use  and  public  attitudes  indicate  a  sensitivity 
level  of  low  to  medium. 

There  are  four  particular  areas  involved  which  are  exceptions 
to  the  above  general  evaluation.  The  mitigating  measures  sug¬ 
gested  correspond  to  the  recommendations  in  the  Drain  Area  MFP. 
These  areas  are  too  small  to  show  practically  on  the  visual 
resources  map;  a  brief  description,  with  recoimiended  mitigating 
measures  follows : 

Gunter  Recreation  Site,  Sec.  1,  T.  21  S.,  R.  6  VI,  This 
is  a  BLM  camping  and  picnic  area  on  Smith  River  road.  No 
activity  should  be  permitted  within  the  park  or  within  a 
zone  one  quarter  mile  around  it. 

2.  SE^^,  Sec.  17,  T.  24  S.,  R. _ ^^_W.  This  area  is  located 

on  a  steep  slope  above  the  Umpqua  River.  It  is  in  a  scenic 
corridor  zone,  and  no  activity  other  than  surveying  should 
be  permitted  in  this  area. 

3.  Smith  River  Scenic  Corridor  -  The  strip  of  land  between 
Smith  River  and  the  Smith  River  road  has  been  designated  as 
a  scenic  corridor.  No  activity,  other  than  survey  work, 
should  be  permitted  in  this  area. 

4.  Oregon  Myrtlewood  Natural  Area  -  This  is  a  tr^enty- 
eight  acre  island  in  the  Umpqua  River.  This  natural  area 
was  established  in  September,  1951  by  Public  Land  Order 
754.  It  is  in  T.  24  S.,  R.  7  W. ,  Sec.  21.  Oil  and  gas 
operations  should  be  excluded  from  this  area. 

Measures  that  should  be  taken  to  reduce  the  visual  impact  of 
both  exploration  and  development  activities  are: 

-  Use  existing  roads  wherever  possible.  Utilize  natural 
benches  or  log  landings  for  drill  sites  xdiere  possible. 

-  Keep  drill  sites  to  the  minimum  size  practical. 

-  Keep  drill  sites  located  as  inconspicuously  as  possible. 
If  located  along  main  roads,  leave  a  screen  of  trees  or 
brush  if  practical. 
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-  Consolidate  pipelines ,  powerlines  and  roads  on  common 
rights -of-way . 

-  Structures  should  be  located  to  be  as  inconspicuous  as 
possible,  and  should  be  painted  to  blend  in  with  the 
landscape. 

In  the  abandonment  phase,  the  follcr.\7lnj»  mitif!;atlve  measures 
should  be  taken  to  eliminate  visual  impacts  on  the  landscape: 

-  Completely  remove  all  structures,  material  and  debris. 
Properly  dispose  of  any  spills  or  waste. 

-  Regrade  well-pads,  access  roads  (if  no  longer  of  use  for 
other  purposes)  and  impoundments  to  as  near  the  original 
surface  as  possible.  Replant  with  natural  vegetation. 

Soclo-Cultural  Interests 

His  to rical /Archeological  Resources .  No  recorded  historic  or  pre¬ 
historic  sites  exist  on  National  Resource  land  within  the  analysis 
area.  The  standardized  antiquities  stipulation  added  to  all  oil 
and  gas  leasing  agreements  Issued  by  the  Bureau  of  Land  Management 
in  Oregon  will  provide  adequate  protection  and  impact  mitigation 
for  heretofore  undiscovered  cultural  resources  within  the  analysis 
area . 

Social  Welfare.  Immigration  into  the  Umnnua  Valley  Region  in 
response  to  new  employment  opportunities  will  be  the  inevitable 
result  of  discoveries  of  marketable  quantities  of  oil  and  gas 
in  the  area.  This  will  precipitate  an  increased  demand  for  goods 
and  services  which  local  communities  must  meet.  Affected  com¬ 
munities  would  be  well  advised  to  anticipate  these  Increased 
demands  by  careful  evaluation  of  the  production  potential  of  the 
discoveries  as  that  data  becomes  available.  Using  these  evaluations 
communities  can  more  accurately  predict  population  growth  and 
attendant  demands  for  goods  and  services .  Facilities  and  services 
can  then  be  provided  to  meet  actual  projected  needs  avoiding  the 
problem  of  grossly  over-or  under  estimating  needed  facilities  and 
services . 

0 •  Ecological  Interrelationships 

Mltigative  measures  to  avoid  alterations  to  the  abiotic  environment 
or  the  biotic  community  would  necessarily  incorporate  the  sum  total 
of  all  mltigative  actions  recommended  for  the  various  components 
of  this  section,  i.e.,  non-living  components  and  li\rLng  components. 
Collectively  these  mitigations  should  reduce  or  soften  the  adverse 
impacts  to  be  expected  on  ecological  interrelationships. 
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Summary  of  Standard  Mitigating  Measures 

The  Federal  leasing  procedures  and  State  re<>ulations  on  oil  and 
f»as  operations  mentioned  in  Section  I  refer  to  regulations  and 
standard  notice  forms  and  stipulations  which  would  apply  to  all 
geophysical  explorations  for  oil  and  gas  and/or  activities  of 
oil  and  gas  lessees  on  national  resource  lands  in  Oregon.  The 
notice  forms,  stipulations,  and  regulations  are  summarized  below. 

"Notice  of  Intent  to  Conduct  Oil  and  Gas  Exploration  Ope rat ions , " 
3LM  Form  3040-1.  Geophysical  exploration  companies  are  required  to 
complete  this  form  before  conducting  geophysical  operations  on 
national  resource  lands.  Tlie  form  contains  terms  and  conditions 
under  which  the  operations  must  be  conducted.  More  detailed 
conditions  may  be  established  to  meet  the  unique  requirements  of 
the  area  where  operations  will  be  conducted.  (Appendix  III). 

Section  2,  paragraph  (q)  of  tlie  Federal  oil  and  gas  lease 
form  CbIM  Form  3120-7),  "Protection  of  Surface,  Natural  Resources, 
and  Improvements.”  (Appendix  III). 

BLM  Form  3109-5,  "Surface  Disturbance  Stipulations . "  These 
are  the  "open-ended"  stipulations.  They  are  made  a  part  of  each 
oil  and  gas  lease  issued  by  BLM  at  the  present  time.  These  stip¬ 
ulations  insure  that,  after  the  lease  is  issued  but  before  drilling 
operations  are  started,  USCS  and  BLM  have  additional  opportunities 
to  establish  conditions  which  the  lessee  will  have  to  meet. 

(Appendix  III) . 

"Cultural  Resource  Stipulations  to  Oil  and  Gas  Leases. " 

This  is  the  cultural  resource  protection  stipulation  included 
in  all  oil  and  gas  leases  issued  in  Oregon  at  the  present  time. 

30  CFR  221.  These  are  the  Geological  Survey's  Oil  and  Gas 
Operating  Regulations.  Among  other  things,  they  include  requirements 
relating  to  well  casing,  well  abandonment,  and  other  mitigative 
measures . 

Geological  Survey  Notices  to  Lessees  and  Operators  of  Federal 
Oil  and  Gas  Leases.  Notices  to  lessees  and  operators  ("NTL"s") 
transmit  the  Geological  Survey's  operating  requirements  to  lessees. 

(1)  Proposed  NTL-2B  prescribes  requirements  for  handling, 
storing,  and  disposal  of  water  produced  from  oil  and  gas 
wells , 

(2)  NTL-3  requires  lessees  to  report  discharges  of 
pollutants  and  accidents  and  prescribes  the  contents  of  the 
reports . 

(3)  NTL-A  requires  lessees  to  pay  royalties  on  oil  and 
gas  lost  because  of  blowouts,  fires,  or  other  reasons. 
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(4)  NTL-6  formalizes  the  requirement  by  the  Geological 
Survey  that  an  oil  and  gas  operator  furnish  a  surface  use  and 
operating  plan  to  the  Survey  and  BLM  and  receive  approval  before 
entering  the  lease  to  conduct  drilling  operations.  USGS  and 
BLM  use  information  in  the  surface  use  plan  and  other  data 
collected  by  the  agencies  to  develop  environmental  protection 
measures.  The  measures  are  included  as  conditions  of  the 
drilling  permit  issued  by  USGS.  (Appendix  III). 

40  CFR  112.  These  U.S.  Environmental  Protection  Agency 
regulations  identify  procedures,  methods,  and  equipment  to  be  used 
to  prevent  the  discharge  of  oil  from  non-transportation-related 
onshore  and  offshore  facilities  into  navigable  waters.  The 
regulations  apply  to  owners  and  operators  of  facilities  engaged 
in  oil  and  gas  drilling,  producing,  gathering,  storing,  and 
other  non-transportation-related  activities.  Oil  and  gas 
operators  are  required  in  the  regulations  to  prepare  Spill 
Prevention  Control  and  Countermeasure  Plans. 

40  CFR  1510.  These  Environmental  Protection  Agency 
regulations  contain  the  National  Oil  and  Hazardous  Substances 
Pollution  Contingency  Plan.  As  stated  in  the  regulations,  the 
plan 

Provides  for  a  pattern  of  coordinated  and  integrated 
response  by  Departments  and  Agencies  of  the  Federal 
Government  to  protect  the  environment  from  the  damag- 
ing  effects  of  pollution  discharges.  It  promotes  the 
coordination  and  direction  of  Federal  and  State 
response  systems  and  encourages  the  development  of 
local  government  and  private  capabilities  to  handle 
such  discharges. 

In  addition  to  these  Federal  regulations,  stipulations,  and  admin¬ 
istrative  procedures  relating  to  Federal  lands,  an  oil  and  gas 
operation  in  Oregon  would  be  subject  to  State  laws  and  regulations 
regarding  pollution  control.  The  following  State  regulations  and 
stipulations  are  applicable. 

(1)  Chapter  632  of  the  Oregon  Administrative  Rules. 

These  are  the  Department  of  Geology  and  Mineral  Industries 
regulations  on  oil  and  gas  operations. 

(2)  "Special  Conditions  to  Apply  to  All  Deep  Well 
Exploratory  Drilling  in  Oregon."  The  Departments  of 
Environmental  Quality  and  Geology  and  Mineral  Industries 
agreed  in  September  1975  that  these  stipulations  would 
be  part  of  future  drilling  permits  issued  by  Geology 
and  Mineral  Industries.  (Appendix  III). 
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VI ,  Residual  Intact s. 


This  section  is  a  description  of  impacts  which  could  remain 
after  mitigating  measures  are  applied.  Manv  of  the  impacts 
described  in  this  chapter  would  occur  only  if  accidents , 
such  as  spills  or  well  blowouts,  occurred.  The  Probabilities 
of  such  accidents  and  the  ensuing  Impacts  occurring  on  any 
given  lease  would  be  low,  but  the  possibilities  cannot  be 
discounted. 

A .  Non-Living  Components 
neology 

Some  land  subsidence  and  groundwater  contamination  could  occur 
despite  mitigative  measures. 

Although  facilities  might  be  built  to  withstand  most  earthquakes, 
the  possibility  would  remain  that  a  particularly  severe  earth¬ 
quake  could  rupture  pipelines  and  storage  tanks  or  trigger 
landslides  on  slopes  on  which  access  roads  had  been  built. 

Soils 


Soils  are  affected  whenever  the  natural  interactions  of  parent 
material,  vegetation,  topography  and  climate  are  disrupted. 
Measures  to  mitigate  the  effects  of  oil  and  gas  operations 
would  not  restore  soils  to  their  natural  state.  Some  measure 
of  impact  would  remain  until  natural  interactions  had  time  to 
again  reach  harmony  with  each  other. 

Erosion  processes  are  accelerated  any  time  the  protective  cover 
is  removed  and  the  soil  is  disturbed.  Mitigating  measures  could 
reduce  erosion,  but  not  eliminate  it. 

Productivity  of  the  natural  vegetation  would  be  reduced  if  the 
area  were  disturbed  or  the  soil  compacted,  and  the  reduced 
vegetation  cover  would  lead  to  increased  erosion.  Some  fill  or 
cut  bank  failures  could  occur  if  roads,  trails,  or  buildings 
were  constructed  on  steep  terrain.  Accidental  spills  of  some 
materials  could  sterilize  soils.  Areas  where  drilling  mud, 
brackish  water,  or  oil  were  stored  or  spilled  would  not  recover 
to  their  initial  state. 

Land  Use 


Recreat ion.  Roads  and  structures  associated  with  oil  and 
gas  development  change  the  character  of  the  natural  landscape. 
Although  the  increased  access  might  benefit  some  recreational 
users,  the  majority  of  the  impacts  on  an  area's  recreational 
values  would  be  negative.  During  the  development  and  operation 
phases,  relatively  small  portions  of  the  oil  field  may  be  off- 
limits  to  recreationists. 
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>tLnlng.  Oil  and  gas  operations  would  nreclude  the  use 
of  an  area  for  some  other  types  of  mineral  development  during 
the  producing  life  of  the  field. 

Forest  Products .  Tlie  residual  impacts  of  preliminary  in¬ 
vestigation  and  exploration  activities  on  timber  production 
generally  would  be  minor  and  limited  primarily  to  a  temporary 
setback  in  timber  production  on  relatively  small  areas.  There 
ordinarily  would  be  time  to  harvest  timber  from  oil  field  sites 
before  the  development  phase.  After  abandonment,  most  areas 
could  be  reforested  except  in  cases  of  severe  accidental  oil 
spills,  saline  water  contamination,  soil  compaction,  or  soil 
loss.  It  might  not  be  possible  to  entirely  restore  some  areas 
to  their  original  productivity. 

Agricultural.  Disruption  of  grazing  activities  could  not  be 
avoided  in  some  areas.  Relatively  small  areas  would  be  taken  out 
of  the  grazing  program  in  an  oil  and  gas  field.  The  overall 
impact  would  be  comparatively  minor. 

Urban  Uses .  Although  extensive  steps  have  been  taken  in 
other  areas  to  minimize  conflicts  bet^«reen  oil  and  gas  operations 
and  residental,  commercial,  and  industrial  land  uses,  conflicts 
with  these  intensive  land  uses--particularly  residential — cannot 
be  entirely  avoided.  The  possibility  of  explosions,  fires,  and 
other  oil  and  gas  field  accidents  poses  the  most  serious,  unavoid¬ 
able  conflict  with  other  intensive  land  uses. 

Air 


Strict  enforcement  of  air  quality  standards  cannot  entirely  eliminate 
atmospheric  pollution  by  oil  and  gas  operations.  Air  quality  would 
be  degraded,  at  least  temporarily  and  locally,  by  engine  emissions 
and  dust  arising  from  construction  activities  and  travel  on  gravelled 
roads.  Well  blowouts  and  accidental  fires  could  occasionally  add 
toxic  vapors  and  particulates  to  the  atmosphere. 

If  oil  and  gas  operations  were  carried  out  in  the  EAR  area,  some 
alteration  of  microclimate  would  be  inevitable.  Removal  of  vege¬ 
tative  cover  for  access  roads  and  drilling  sites  would  continue 
to  affect  microclimate  in  the  field  during  the  life  of  the  oil  and 
gas  operations.  If  vegetation  were  disturbed  on  sites  X'/here  re¬ 
vegetation  to  existing  plant  species  is  difficult,  the  microclimatic 
changes  could  remain  long  after  reclamation  operations  are  carried 
out  during  the  abandonment  phase. 

Water 

Stream  crossing  x-zould  inevitably  produce  suspended  sediment. 
Unexpected,  or  unusual,  peak  floxjs  could  cause  stream  crossing 
structures  to  fail. 

Geophysical  data  could  be  misinterpreted  and  shallcfi?  or  narrox^ 
groundwater  aquifers  might  be  overlooked  and  not  cased,  allowing 
contamination  by  oil  and  briny  x^/ater.  Well  casings  for  both 
production  and  injection  wells  could  leak  and  allcF-;  contaminants 
to  reach  groundwater  aquifers. 
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B .  Living;  Components 
Vegetation 


Aquatic  Plants 

Some  aquatic  vegetation  would  be  destroyed  or  buried  by  road 
or  pipeline  construction  at  stream  crossings.  The  loss  in 
productivity  would  depend  on  the  size  and  number  of  crossings 
and  would  be  long-term  in  nature  unless  a  similar  amount  of 
vegetation  could  be  replaced  elsewhere  in  the  ecosystem. 

In  many  cases,  aquatic  vegetation  lost  as  a  result  of  massive 
earth  slides  can  be  replaced  only  by  natural  processes.  The 
impact  can  be  severe  and  last  many  years. 

Sedimentation  of  aquatic  ecosystems  would  be  increased  above 
natural  levels  despite  all  mltigative  efforts  to  prevent  it. 
Unavoidable  sediment  deposits  in  streams  and  standing  water 
habitats  would  result  primarily  from  roads,  trails,  and  pipe¬ 
lines.  Accidents  during  exploration  and  develonment  would 
contribute  additional  sediment  to  streams  and  lakes.  The  long¬ 
term  effects  of  excessive  sedimentation  are  often  more  serious 
to  aquatic  plants  in  shallow  water  habitats  than  short-term 
effects  from  a  single  pollution  kill. 

Many  measures  can  minimize  the  impacts  of  most  planned  actions 
on  aquatic  vegetation.  However,  some  severe  short-term  effects 
are  unavoidable  because  of  accidents,  human  error,  and  mechanical 
failures.  Leaks  or  spills  from  pipelines  or  storage  facilities 
would  occur  periodically,  causing  pollution  of  surface  waters 
despite  contingency  plans  and  quiclc  cleanups.  As  a  result  o^ 
these  events,  some  aquatic  vegetation  would  be  killed  by  oil, 
saline  water,  toxic  substances  in  drilling  mtids  ,  fires,  and 
contaminated  groundwater.  Most  of  these  imnacts  would  be  short¬ 
term  in  nature.  However,  the  effects  could  be  serioi.is  if 
large  amounts  of  water  and  gas  were  spilled  into  streams  or 
lakes  or  if  sii)surface  water  contaminated  by  oil,  gas,  or  brinv 
water  polluted  aquatic  habitats  for  prolonged  neriods. 

Terrestrial  Plants 

Mitigative  measures  could  minimize  the  im.pact  of  most  oil  and  gas 
operations  on  vegetation.  The  possibility  remains,  hof^ever,  that 
accidents  such  as  leaks ,  spills  ,  or  fires  could  cause  adverse 
impacts  that  could  not  be  easily  or  rapidly  remedied.  It  is  also 
possible  that  planned  rehabilitative  measures,  such  as  ripping  of 
compacted  soils  or  revegetation  of  disturbed  areas,  would  be  in¬ 
effective  due  to  unforeseen  circumstances.  Reforestation  is  a 
long-term  process,  and  it  might  be  many  years  before  some  sites, 
particularly  unfavorable  ones,  were  reforested. 
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Wildli fe 


Terrestrial 

While  most  impacts  on  wildife  could  be  reduced,  some  mortality 
or  displacement  of  individual  animals  would  be  inevitable. 
Preliminary  investigation  and  exploration  activities  such  as 
aerial  reconnaissance,  seismic  testing,  and  wildcat  drlllinn 
would  affect  wildlife  to  some  degree. 

Discovery  and  subsequent  development  of  a  producing  oil  and  gas 
field  would  remove  habitat  currently  used  by  wildlife.  Critical 
habitat  areas  could  be  excluded  from  exploration  and  development, 
but  less  important  habitat  would  be  removed  from  wildlife  use. 
Harrassment  caused  by  human  activities  in  and  around  nroducln?^ 
fields  could  not  be  entirely  mitigated.  Larger  species  of  wild¬ 
life,  particularly  predators,  would  be  adversely  affected. 

Accidental  oil  spills  might  occur  even  though  extreme  caution 
were  used  in  extracting  and  storing  oil.  Normally  such  spills 
could  be  mitigated  through  cleanup  and  restoration.  IIcK-;ever, 
spills  on  habitat  essential  to  wildlife  would  have  adverse 
impacts  that  could  not  be  mitigated  for  at  least  the  time 
required  to  clean  the  site. 

Aquatic 


Even  though  mitigative  measures  were  taken,  soil  erosion  and 
sedimentation  of  surface  waters  would  increase  because  of  the 
construction  of  roads,  trails,  and  pipelines  dviring  exploration 
and  development  phases.  The  damage  to  aquatic  resources  would 
vary,  depending  upon  variables  such  as  soil  types,  terrain, 
climatic  conditions,  degree  of  development,  and  time  of  vear. 

The  long-term  ecological  effects  of  sedimentation  of  streams, 
ponds,  and  lakes  are  often  of  greater  consequence  to  aquatic 
species  than  immediate,  short-term  effects  of  direct  mortalities. 

For  example,  heavy  sediment  loads  alter  habitat  conditions,  making 
surface  waters  shallower  and  warmer.  This  creates  unfavorable 
habitat  conditions  for  cold-water  game  fish,  resulting  in  a  pre¬ 
dominance  of  undesirable  non-game  fish  or  total  elimination  oi 
cold-water  fishes . 

Even  with  good  mitigative  efforts,  some  short-term  sedimentation 
can  be  expected  from  stream  crossing,  from  gravel  removal  operations, 
and  from  channel  changes.  Sedimentation  during  construction  would 
be  short-term.  However,  it  could  continue  for  several  years  during 
heavy  surface  runoff  until  disturbed  areas  were  stabilized. 

Little  can  be  done  to  mitigate  the  effects  of  landslides  on  aquatic 
wildlife  after  they  occur.  Tlie  only  effective  mitigation  measures 
are  through  planning,  careful  construction,  and  proper  maintenance. 
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Some  culverts  and  channel  clianges  could  become  barriers  to 
the  upstream  migration  of  fish  even  though  they  were  installed 
or  constructed  to  meet  fish  passage  criteria.  Extreme  floods 
or  other  unforeseen  hydraulic  changes  could  create  barriers  to 
fish  migration.  Effects  on  fish  x^rould  be  long-term  unless 
discovered  and  corrected  in  a  timely  manner. 

High  turbidities  during  fishing  seasons  cause  a  reduction  in 
effort  and  catch  rates ,  and  consequently  a  reduction  in  the 
harvest  of  the  resource. 

Excessive  turbidities  may  have  greater  imnacts  if  they  occur 
during  times  of  critical  biological  activity.  These  times  are 
generally  associated  with  reproduction,  feedine  and  movement. 
These  events  occur  during  different  times  of  the  year  for 
different  species. 

The  most  important  unavoidable  impacts  on  water  quality  and 
aquatic  life  would  happen  during  exploration,  development,  and 
oroduction  phases.  Despite  the  implementation  of  stringent 
mitigatlve  measures,  the  possibility  of  accidents  such  as  leaks, 
spills,  explosions,  fires,  and  blov-zouts  could  not  be  entirely 
eliminated. 

Well  blowouts  could  cause  serious  impacts  on  aquatic  wildlife 
if  the  oil  flowed  directly  into  standing  or  running-T^rater 
habitats.  Complete  cleanup  might  be  impossible.  Local  waters 
could  be  damaged  for  relatively  long  periods  of  time,  and 
detrimental  effects  could  extend  downstream  to  the  ocean. 

Pipeline  leaks  could  also  cause  considerable  damage  to  fresh¬ 
water  fish  and  fisheries.  The  magnitude  and  longevity  of  the 
impact  would  depend  upon  the  volume  of  oil  lost,  water  levels, 
sediment  loads,  location  of  the  spill,  and  the  season  and 
temperature.  Plankton,  benthic  organisms,  insects,  fish,  and 
spawning  areas  would  likely  suffer  long-term  effects  from  a 
large  spill.  Contamination  of  stream  banks  could  nreclude 
recreational  use  of  areas  for  short  times. 

With  the  possible  exception  of  incidents  caused  by  well  blowouts, 
contamination  of  surface  waters  by  chemicals  used  in  drilling 
mud  can  be  prevented. 

Some  contamination  of  groundwater  may  occur  during  well  blowouts, 
well  drilling  and  subsurface  waste  disposal  during  secondary 
recovery  operations .  Polluted  groundwater  may  enter  surface 
water  and  degrade  the  aquatic  environment.  Damage  to  aquatic 
ecosystems  would  probably  not  be  substantial  or  long-lasting 
unless  a  badly  polluted  aquifer  discharged  a  large  flow  into  a 
small  stream  or  pond. 

Stratigraphic  testing,  x^ell  drilling,  blowouts,  and  secondary 
recovery  operations  could  cause  groundwater  losses  which  could 
not  be  mitigated.  Diminishing  grounck^ater  levels  could  dry  up 
small  springs,  sloughs  or  ponds,  resulting  in  the  decline  or 
death  of  aquatic  species. 
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c. 


Human  Values 


Landscape  Character 

Impacts  on  the  visual  environment  would  be  unavoidable  during 
all  phases  of  oil  and  gas  operations.  Vegetation  patterns  would 
be  altered  for  varying  lengths  of  time  in  the  exnloration, 
development,  and  production  phases.  Some  soil  movement  would 
occur  in  all  phases.  Both  the  structures  and  the  soil  movement 
would  interupt  the  natural  character  of  the  landscape  and  neither 
could  be  entirely  mitigated. 

If  proper  mitigating  measures  were  taken  after  a  field  was 
abandoned,  there  should  be  little  adverse  impact  on  the  visual 
environment.  Exceptions  might  include  areas  inhere  revegetation 
is  a  slow  and  difficult  process  and  steep  areas  with  extensive 
cuts  and  fills. 

Social  Welfare 


The  greatest  impact  on  life  styles  might  occur  in  the  small  rural 
communities.  Opportunities  to  mitigate  the  impacts  of  population 
in  migration  in  these  areas  is  limited. 

Because  of  the  finite  and  relatively  short-term  nature  of  oil  and 
gas  operations,  a  certain  amount  of  short  term  economic  instability 
may  be  unavoidable. 

D .  Ecological  Interrelationships 

Any  action  which  alters  the  abiotic  environment  or  biotic  community 
can  affect  ecological  relationships  to  some  degree;  mltigative 
measures  cannot  be  entirely  effective.  Desnlte  all  feasible, 
precautions,  some  oil  and  gas  operations  would  upset  the  natural 
balance  of  ecosystems  at  least  temporarily.  Actions  or  accidents 
which  destroyed  vegetation,  disturbed  soil,  degraded  water  quality, 
and  polluted  air  would  cause  some  disruption  of  ecological 
interrelationships.  In  these  instances,  the  nutrient  and  hydroloc^lc 
cycles  might  be  interrupted  until  the  affected  area  was  revegetated 
and  soil  stabilized,  or  until  the  source  of  pollution  was  removed. 

If  grazing,  road  construction,  logging,  mining,  or  other  activities 
had  already  affected  ecological  interrelationshins ,  the  added  imnact 
of  oil  and  gas  operations  could  create  a  cumulative  effect  that 
might  not  be  offset  by  mitigating  measures. 
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V T I .  Relationship  Between  Short-term  and  Lonp;-term  Proriuctivlty 

This  section  focuses  on  the  relationship  betv^een  short-term  use  of 

the  environment  for  oil  and  p;as  operations  and  the  lone,  term  productivi tv 

of  the  environment  and  its  maintenance  for  other  uses. 

"Short-term"  use  refers  to  the  period  during  wiiich  oil  and  pas 
operations  would  take  place.  It  would  extend  from  exnloration 
through  abandonment  and  completion  of  reclamation.  The  "short-term" 
may  vary  from  a  period  of  several  months  if  oreliminary  investigations 
or  wildcat  drilling  were  unsuccessful  to  up  to  50  years  if  commercial 
amounts  of  oil  and  gas  were  discovered. 

"Long-term"  is  considered  to  be  the  period  of  time  beyond  the  point 
when  all  possible  restoration  has  been  completed. 

A.  Non-living  Components 

Geology 

If  oil  and  gas  were  discovered  and  develoned,  its  use  in  the 
short-term  would  preclude  long-term  use  of  the  reserves  for 
energy  or  as  raw  material  in  manufacturing  processes.  If  oil 
and  gas  activities  caused  geological  subsidence,  the  effects 
would  extend  into  the  long-term  future. 

Soils 

Long-term  productivity  would  be  reduced  where  oil  and  gas 
activities  caused  soil  erosion  or  compaction.  Productivi tv 
losses  would  be  greatest  in  areas  directly  affected  by 
facilities  such  as  mud  pits  ,  structures ,  roads  and  toxic 
waste  disposal  sites. 

Land  Use 

Oil  and  gas  operations  would  have  long-term  impacts  in  areas 
with  highly  significant  recreational  value.  In  forested  areas, 
timber  production  would  be  curtailed  during  the  life  of  the 
oil  and  gas  operations.  Long-term  timber  productivity  could 
be  impaired  by  soil  erosion  caused  by  oil  and  gas  acti\rLties. 
Livestock  grazing  would  be  restricted  during  the  operation 
of  the  field  but  could  be  resumed  after  it  was  abandoned. 

Oil  and  gas  activities  in  developed  areas  could  attract  other 
industrial  and  commercial  activity  and  detract  from  the  long-term 
value  of  the  area  for  residential  uses. 
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Air 


Micro- climates  would  be  permanently  modified  in  areas  where 
roads  and  other  developments  were  maintained  after  oil  and  e;as 
operations  were  abandoned  and  in  those  abandoned  drill  sites  and 
roads  in  xdiich  the  vegetative  cover  could  not  be  restored  to 
its  original  state. 

Water 

One  long-term  effect  of  the  construction  of  roads  and  other 
facilities  required  in  oil  and  gas  operations  would  be  increased 
stream  sedimentation.  Mitigative  measures  could  reduce,  but 
probably  not  entirely  eliminate,  sedimentation  resulting  from 
development  activities  on  steep  slopes.  A  very  long  period 
of  time  might  be  required  for  sediment-laden  streams  to  regain 
a  state  of  equilibrium. 

If  ground  water  aquifers  were  inadvertently  contaminated,  it 
might  take  many  years  for  the  effects  to  be  noted. 

^ •  Living  Components 

Ve ge tat ion 

Tlie  long-term  productivity  of  terrestrial  and  aquatic  plants 
could  be  reduced  by  construction  activities,  earth  slides, 
accidents,  human  errors,  and  mechanical  failures  associated 
with  oil  and  gas  operations. 

The  potential  for  long-term  negative  impacts  on  terrestrial 
vegetation  would  be  greatest  in  areas  with  steep  slopes, 
unstable  soil,  or  fragile  ecosystems.  On  sites  wliere  oil  and 
gas  activities  caused  soil  erosion,  compaction,  or  pollution, 
productivity  could  be  reduced  to  the  extent  that  indigenous  plant 
species  could  not  be  established  after  the  sites  were  abandoned. 
Only  brush  or  forbs ,  for  example,  might  grow  on  sites  which 
previously  supported  stands  of  coniferous  forest. 

Destruction  of  vegetation  when  roads  and  pipelines  are  built 
across  or  adjacent  to  aquatic  habitats  results  in  reduced 
long-term  productivity.  A  fill  or  sldecast  placed  in  the 
aquatic  habitat  may  remain  there  after  the  facility  is  abandoned. 

Large  oil  spills  reaching  surface  waters  could  have  a  detrimental 
long-term  impact  on  vegetation  in  the  vicinity  of  t1ie  spill. 
Production  of  aquatic  vascular  plants,  algae,  and  phytoplankton 
could  be  adversely  affected,  causing  reduced  production  of  all 
organisms  throughout  the  food  diain. 

The  long-term,  effect  of  increased  sedimentation  from  oil  and  gas 
activities  would  be  to  shorten  the  life  snan  o^  some  aquatic 
ecosystems,  thus  eliminating  aquatic  plants  from  the  environm.ent 
sooner  than  under  natural  conditions . 

Aquatic  vegetation  in  small  springs  or  ponds  could  be  lost  if 
shallow  water  aquifers  were  drained  during  well  drilling. 
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Wildli fe 


Terrestrial 


Oil  and  gas  preliminary  investigations  and  exploration  generally 
would  not  restrict  long-term  productivity  of  the  lands  for  wildlife 
habitat  unless  endangered  species  were  affected.  If  oil  were 
located,  however,  subsequent  development  and  production  could  have 
a  short-term  effect  on  wildlife  through  loss  of  wintering,  breeding, 
production  and  migration  areas.  After  production  and  site 
abandonment,  the  ecosystem  might  not  be  entirely  rehabilitated. 

Human  settlement  and  accompanying  development  might  remain  after 
oil  and  gas  fields  were  depleted.  Wildlife  formerly  found  in  the 
area  might  not  use  the  habitat  due  to  changes  in  land  use. 

Smaller  wildlife  species  such  as  rabbits,  ground  squirrels,  other 
mammals,  birds,  and  insects  and  the  small  predators  that  prey  on 
them  might  reinhabit  portions  of  their  former  habitat.  The  changes 
in  land  patterns  might  encourage  exotics  such  as  pheasants  to 
become  established. 

Aquatic 

Accelerated  sedimentation  caused  by  oil  and  gas  operations  would 
adversely  affect  the  long-term  productivity  of  aquatic  wildlife. 

The  long-term  ecological  impact  of  sedimentation  in  streams 
is  reduced  production  of  indigenous  cold-water  fishes. 

Habitat  conditions  become  more  favorable  for  non-game  species 
that  thrive  in  warm  and  shalloT'7  waters;  cold-water  species  are 
either  reduced  in  numbers  or  eliminated  from  the  area.  Some 
aquatic  insects  and  benthic  organisms  are  affected  in  a  similar 
manner  by  changes  in  habitat  caused  by  sedimentation.  Earth 
slides  triggered  by  road  construction  could  continue  to  occur 
after  an  oil  field  is  abandoned,  creating  further  adverse 
long-term  impact  on  streams. 

Oil  pollution  of  aquatic  ecosystens  from  blowouts,  leaks,  and 
spills  could  reduce  the  long-term  biological  productivity  of 
streams.  Plankton  could  suffer  long-term  adverse  effects  from 
oil  pollution,  as  could  populations  of  larger  species  utilized 
by  man. 

Consumption  of  surface  and  ground  water  during  oil  and  gas 
operations  could  cause  a  short-term  depletion  of  water  supplies, 
but  impacts  on  aquatic  habitats  and  fish  populations  could  be 
long  lasting.  Ground  water  levels  and  aquifer  pressures  could 
be  lowered,  thus  decreasing  the  flot^^  of  springs.  During  some 
years,  this  could  eliminate  small  springs,  marshes,  or  ponds 
that  are  habitat  for  some  species  of  fish. 
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C .  Human  Values 
Landscape  Character 

Oil  and  pas  field  facilities  would  constitute  a  visual  intrusion 
on  the  natural  landscape  during;  the  short-term  life  of  the  operations. 
After  the  field  was  abandoned,  the  lonf>-term  effects  would  var^/  ^d.th 
the  susceptibility  of  the  landscape  to  reclamation.  Areas  with 
steep  slopes,  erodlble  soils,  or  fraj^ile  ecosystems  would  be  most 
likely  to  bear  long- las tinf»  scars  of  oil  and  gas  operations. 

Social  Welfare 

It  is  not  anticipated  that  any  action  of  the  proposed  oil  and 
gas  lease  operations  would  have  any  adverse  impacts  of  a 
permanent  or  long-term  nature  on  the  social  welfare  of  the 
residents  of  the  analysis  area. 

In  the  short-term  local  communities  may  experience  additional 
demands  upon  goods  and  services ,  brought  about  by  immigrations 
in  response  to  possible  new  emnloyment  opportunities.  Should 
oil  or  gas  fields  be  discovered,  of  sufficient  size  to  warrant 
extended  production  and/or  exploration  activities,  this  new 
increase  in  the  population  could  adopt  a  permanent  nature. 

With  the  cessation  of  oil  and  gas  exploration  and  production 
activities,  it  could  be  anticipated  that  an  outward  flol^r  of 
the  ma.-jority  of  the  nei7  population  could  be  expected.  This 
could  result  in  a  disproportionate  amount  of  good  and  services , 
etc.,  compared  to  the  needs  of  the  remaining  population. 

D .  Ecological  Interrelationships 

Short-term  actions  such  as  oil  and  gas  operations  pose  their 
greatest  threat  to  the  continuing  productivity  of  those  ecosystems 
x^hlch  contain  plants  with  low  grcyyth  rates  and  animals  with  low 
reproduction  rates.  .These  conditions  are  less  characteristic 
of  the  northwest  coastal  coniferous  forest  sub-biome  than  they  are 
of  other  sub-biome  types  in  the  EAR  area.  In  any  sub-biome, 
however,  oil  and  gas  operations  would  alter  the  natural  balance 
and  reduce  long-term  productivity  where  permanent  roads  and 
structures  were  installed  and  where  mass  soil  movement  occurred. 

The  productivity  and  ecological  equilibrium  of  aquatic  habitats 
in  streams  and  ponds  could  be  permanently  affected  by  actions 
associated  with  oil  and  gas  operations . 
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VIII.  Irreversible  and  Irretrievable  Commitment  of  Resources 


A.  Nonliving  Components 
Geology 

The  major  irreversible  impacts  on  geologic  resources  would 
be  the  consumption  of  oil  and  gas  and  the  commitment  of  con¬ 
struction  materials  such  as  sand  and  gravel  for  the  development 
of  the  oil  field. 

Soils 


Actions  which  destroyed  topsoil  or  caused  erosion  could  permanently 
affect  productivity.  The  magnitude  of  the  impact  could  be  reduced 
by  implementing  appropriate  mitigating  measures. 

Land  Use 


The  effects  of  oil  and  gas  operations  in  significant  recreation 
areas  could  be  irreversible.  To  a  large  extent,  agricultural 
and  forestry  land  uses  could  be  resumed  after  a  field  was 
abandoned.  Urban  development  resulting  from  oil  and  gas  pro¬ 
duction  could  establish  long-lasting  land  use  patterns. 

Air 


If  land  slides  exposed  bedrock  and  precluded  revegetation,  the 
micro-climatic  changes  brought  about  by  the  loss  of  vegetation 
would  be  irreversible. 

Water 


If  there  were  no  accidents  or  failures  in  any  phase  of  oil  and 
gas  activity,  there  would  be  no  irreversible  and  irretrievable 
commitment  of  water.  However,  some  accidents  probably  could 
occur  in  spite  of  precautions.  If  ground  water  aquifers  were 
contaminated,  water  quality  could  be  reduced  for  long  periods 
of  time. 

If  subsidence  occurred,  ground  water  aquifers  could  be  permanently 
impaired . 

Reservoirs  could  suffer  permanent  loss  of  storage  capacity  because 
of  increased  sedimentation. 

B .  Living  Components 

Aquatic  Plants 

If  ground  water  aquifers  were  drawn  down  excessively,  aquatic 
habitat  in  small  springs  or  ponds  could  be  permanently  dried 
up,  resulting  in  an  irretrievable  loss  of  aquatic  vegetation. 
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Tlie  natural  conversion  of  standlnfr  water  habitats  to  land 
masses  could  be  accelerated  by  oil  and  ^as  operations  which 
contributed  to  sedimentation.  Massive  earth  slides  are  the 
most  visible  sources  of  sedimentation »  but  the  cumulative 
effect  of  increased  sediment  from  other  actions  can  cause 
the  greatest  effects  on  aquatic  nlants . 

Minor  amounts  of  aquatic  vegetation  would  be  eliminated  at  road 
and  pipeline  x^^ater  crossings. 

Terres trial  Plants 

If  all  or  most  of  the  soil  on  a  site  were  eroded  or  removed  in 
a  mass  movement ,  the  effect  on  vegetative  productivity  could 
be  irreversible.  If  oil  and  p:as  operations  contributed  to  the 
elimination  of  a  threatened  plant  species,  the  effects  would  be 
irreversib  le . 

Wildlife 

It  is  not  anticipated  that  oil  and  ?>as  operations  in  the  EA.R 
area  would  result  in  the  loss  of  an  endangered  species.  If  it 
did  occur,  however,  it  would  represent  an  irreversible  and 
irretrievable  commitm.ent.  Small  non-mobile  species  dependent 
on  a  microsite  or  other  limited  habitat  x^jould  be  esneciallv 
vulnerable.  Other  more  mobile  species,  such  as  the  northern 
spotted  ox^/l,  could  be  eliminated  from  an  area  for  a  long  period 
of  time.  Whether  this  would  be  irreversible  is  not  knox>7n. 

Discovery  and  development  of  an  oil  field  might  result  in 
permanent  urban  development.  The  loss  of  habitat  and  attendant 
human  activity  could  result  in  the  loss  or  displacement  of  major 
game  species  and  the  larger  predatory  birds  and  animals.  Any  fish 
or  wildlife  production  that  is  foregone  during  periods  of 
development  would  be  lost  forever. 

Heavy  industrial  and  domestic  x^ater  use  could  Icrver  x^ater  tables, 
draining  marshes  and  other  x^retlands  .  Waterfox-;!,  other  birds, 
amphibians,  and  small  mammals  formerly  inhabiting  the  x^etlands 
might  be  displaced  or  permanently  lost . 

C .  Human  Values 

Landscape  Character 

If  properly  planned  and  carried  out,  mitigation  and  rehabilitation 
measures  should  be  able  to  restore  aesthetic  values  in  m.ariv  areas. 
The  original  character  of  the  landscape  might  never  be  retrieved, 
however,  if  road  building  or  other  construction  activities  triggered 
land  slides  or  other  mass  soil  mo-vements  . 
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IX.  In  tensity  of  Public  Interest 


Response  to  the  District’s  request  for  Input  on  the  oil  and  j»as  EAR 
during  preparation  has  been  minimal.  Responses  have  ranged  from 
no  objections  to  the  proposed  action,  to  requests  for  additional 
Information. 

Failure  of  past  drilling  attempts  in  Douglas  County  to  discover  any 
economic  reserves  of  oil  or  gas,  has  instilled  a  general  attitude 
of  pessimism  in  the  area’s  residents  towards  the  possibilities  of 
economic  discovery  by  future  operations.  Some  individuals  residing 
within  the  analysis  area  speculate  that  the  possibility  of  anv 
economic  discovery  is  remote  at  best.  They  base  this  on  the  fact 
that  past  drilling  activities  have  resulted  in  only  minor  sherds  of 
oil  or  gas  .  None  of  the  wells  that  have  been  drilled  in  Douglas 
County,  have  been  developed  beyond  the  exploratory  phase. 

Many  private  landowners  have  been  approached  by  oil  company 
representatives  concerning  possible  leasing  of  their  property  for 
oil  and  gas  development.  Attitudes  have  ranged  from  complete 
refusal  to  leasing. 

Douglas  County  has  been  approached  by  Mobil  Oil  Corporation  regarding 
the  leasing  of  several  thousand  acres  that  the  county  has  retained 
the  mineral  rights  on. 

Residents  of  the  analysis  area  have  heard  and  read  about  the  proposed 
leasing  of  National  Resource  Lands  for  oil  and  gas  development. 
However,  they  are  not  fully  aware  of  what  oil  and  gas  development 
activities  would  mean  to  them,  or  what  the  processes  involved  would 
entail . 
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X. 


Persons,  Groups and  Governmental  Agencies  Consulted 


During  January  and  February  1976  letters  were  sent  out  to  several 
persons  and  groups  inviting  comments  and  input  on  the  nreparation 
of  an  oil  and  gas  leasing  FAR  in  the  Roseburg  District.  In 
addition,  a  news  release  was  issued  for  the  same  numose. 


Federal  Agencies 

U.S.  Geological  Survey 
Los  Angeles,  California 

Fish  &  Wildlife  Service 
Division  of  River  Basin  Studies 
Portland,  Oregon 

Assistant  to  the  Secretary 
Pacific  Northwest  Region 
Portland,  Oregon 

Bonneville  Power  Administration 
Portland,  Oregon 


Branch  of  Unland  Leasing 
Bureau  of  Land  ^^anagement 
Washington,  D.C. 


U.S.  Forest  Service 
Portland,  Oregon 

Environmental  Protection  Agency 
Seattle,  Washington 


Soil  Conservation  Service 
Portland,  Oregon 


Branch  of  Energy  and  Minerals 
Denver  Federal  Center 
Denver,  Colorado 

Bureau  of  Reclamation 
Boise,  Idaho 


Section  of  Poxv^erslte  Lands 
Bureau  of  Power 
Federal  Power  Commission 
Washington,  D.C. 

State  Agencies  —  Oregon 

Governor  of  Oregon 
Salem,  Oregon 

Division  of  State  Lands 
Salem,  Oregon 


Water  Resources  Department 
Salem,  Oregon 

Oregon  Department  of  Environmental 
Quality 

Portland,  Oregon 


Oregon  Fish  6  Wildlife  Commission 
Portland,  Oregon 


Oregon  Department  of  Geology  ^ 
Mineral  Industries 
Portland,  Oregon 


Assistant  to  Governor, 
Natural  Resources 
Salem,  Oregon 

State  Clearing  House 
Salem,  Oregon 
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County  Aj^encies  &  Offices 

Planning  Coimisslon  Douf^las  County  Museun 

Rosebur^,  Orej»on  Rosebur?^,,  Orepon 


Croups  and  Indivl dua^ls 


Orepon  Environmental  Council 
Portland ,  Oregon 

Oregon  Student  Public  Interest 
Research  Group  (OSPIRG) 
Portland,  Oregon 

Keep  Oregon  Green  Associates 
Salem,  Oregon 

Oregon  Wildlife  Federation 
Portland,  Oregon 

Survival  Center,  ASUO 
Eugene,  Oregon 


Oregon  High  Desert  Study  Group 
Eugene,  Oregon 

Oregon  Wilderness  Society 
Eugene,  Oregon 

Izaak  Walton  League 
Gladstone ,  Oregon 

Museum  of  Natural  History 
University  of  Oregon 
Eugene,  Oregon 

Corvallis  Center  for  Environmental 
Services 

Oregon  State  University 
Corvallis ,  Oregon 

NW  Environmental  Defense  Center 
Portland,  Oregon 

Friends  of  the  Earth,  Inc. 

San  Francisco,  California 


Sierra  Club,  Pacific  'M  Chanter 
Eugene,  Oregon 

Oregon  Historical  Societv 
Portland,  Oregon 

Audubon  Societv  of  Oregon 
Portland,  Ore<^on 

Environmental  Studies  Center 
Universltv  of  Oregon 
Eugene,  Oregon 

Oregon  State  Universltv 
Water  Resources  Research  Ins  tit u 
Air  Resources  Center 
Corvallis ,  Oregon 

Senator  '^ark  0.  Hatfield 
Washington,  D.C. 

Senator  Robert  W.  Packwood 
Washington,  D.C. 

Ren resent at ive  Les  AuCoin 
Washington,  D.C. 

Representative  A1  Ullman 
Washington,  D.C. 


Representative  Robert  Duncan 
Washington,  D.C. 


Representative  James  Weaver 
Washington,  D.C. 
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•  Participating  Staff 


Tills  Environmental  Analysis  Report  was  prepared  in  the  Roseburg 
District,  Bureau  of  Land  Management,  bv: 

Hugh  Shera  Chief,  Division  of  Resources 

Robert  Bright  Drain  Resource  Area  ^^anager 

Steve  Wert  Soil  Scientist 

Frank  Oliver  Fishery  Biologist 

Joseph  Rudys  MjLnlng  Engineer 

Lyman  Brigham  Realty  Specialist 

Dan  Burkhardt  Forester 

David  Howell  Forester 
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XII .  Summary  Conclusion 


As  a  result  of  the  oroposed  action,  three  maior  impacts  could 
occur: 

1.  Alteration  of  the  existinp,  environment. 

2.  Contribution  of  enerpy  resources  to  meet  the  Nation’s 
energy  needs. 

3.  Temporary  or  short-term  impacts  on  the  social  welfare 
of  the  communities  within  the  influence  of  the  analvsis 
area. 

The  degree  of  impact  will  be  dependent  unon  the  discovery  of  economic 
oil  and/or  gas  producing  fields. 

Alteration  of  the  existing  environment  to  some  degree  will  take 
place  despite  the  success  or  failure  of  exploration  activities . 

Summarily,  the  environment  may  be  considered  a  composite  of  the 
abiotic  environment  and  the  biotic  communitv.  Primar'/  components 
of  these  are:  soil,  water,  vegetation,  and  wildlife.  Residual 
impacts  on  these  components  would  occur  despite  close  adherence 
to  recommendations  for  mitigation.  Tliese  are  as  follows: 

1.  Soils 

Erosion  of  a  short-term,  nature  would  take  place  until 
revegetation  and  reclamation  actions  were  coTTrpleted. 

-  Some  loss  of  topsoil  will  occur. 

-  Some  compaction  of  soils  on  sites  of  intensive  use  will 
occur  and  remain,  despite  attempts  to  rin  these  areas. 
Complete  soil  reclamation  will  onlv  be  achieved  bv  the 
successful  revegetation  of  sucli  areas. 

2 .  Water 

-  Some  sedimentation  will  occur,  but  it  will  be  of  a  short¬ 
term  nature . 

-  Reduction  in  water  quantities  available  vThen  sources  are 
used  for  oil  and  gas  operations.  This  would  be  a  short¬ 
term  impact  in  most  cases,  however,  depletion  of  ground- 
water  aquifers  could  result  in  a  permanent  loss  of  the 
resource . 

3.  Vegetation 

-  Removal  of  timber  to  facilitate  oil  and  gas  operations  will 
require  considerable  time  to  replace. 

-  Some  understory  composition  change  will  be  Inevitable  due 
to  invasion  by  new  species. 

-  Some  areas  will  remain  denuded  due  to  loss  of  tons  oil  and 
proxim.ity  of  bedrock  to  the  surface. 
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4.  Wildlife 


Habitat  destruction  on  a  localized  scale,  this  should  be 
of  a  short-term  nature. 

Habitat  abandonment  by  some  snecies ,  tills  could  be  of  a 
lone-term  nature. 

-  Some  mortality  of  smaller  burrowing  tvne  species  . 

If  exploration  is  unsuccessful,  there  will  be  no  subsequent 
development  or  use  of  the  land,  and  restoration  can  quicklv 
be  made.  As  a  consequence,  there  would  be  no  contributions 
of  enerj^y  resources  to  the  nation,  and  there  would  be  no 
demands  on  community  goods  and  services. 

The  princlnle  commitment  would  be  the  depletion  of  oil  and 
gas  reserves.  These  resources  are  not  renewable. 

The  proposal  to  lease  National  Resource  Lands  for  oil  and  gas 
exploration  and  development  in  the  Roseburg  District  has  re¬ 
ceived  onlv  mild  public  interest.  This  is  based  on  the  number 
of  responses  we  have  received  to  our  ne^^JS  releases  and  letters 
requesting  input  on  the  subject. 
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Plants  and  Animals  of  the  Roseburp  District 
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Reptiles  and  Amphibians 

> 

1 

M 

1 

00 

Mammals  of  the  Roseburg  District 
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Fishes  of  the  Roseburg  District 
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APPENDIX  I 


Ma.jor  Plant  Species  In  the  Proposed  Lease  Arqas 
Trees 


Conifers 


Common  Name 


Scientific 


Douglas-fir 
Western  hemlock 
Ponderosa  pine 
Sugar  pine 
Western  T^diite  pine 
Grand  fir 
^.'Thite  fir 
Incense  cedar 
Western  redcedar 
Port  Orford  cedar 
Pacific  yes 


Psuedotsuga  menziesii 
Tsuga  heterophylla 
Pinus  ponderosa 
Plnus  lamb erti ana 
Pinus  monticola 
Abies  grand  is 
Abies  concolor 
Libocedriis  de  cur  re  ns 
Thii-ja  plicate 
Chamaecynarls  lawsoniana 
Taxus  brevi folia 


Hardwoods 


Red  alder 
Black  cottonwood 
Oregon  ash 
Pacific  dogwood 
Willow 

Oregon  myrtle 
Golden  chinkapin 
Oregon  white  oak 
California  black  oak 
Canyon  live  oak 
Tan  oak 

Pacific  madrone 
Bigleaf  maple 
Cascara  buckthorn 
Bitter  cherry 


Alnus  rubra 
Populus  trichocama 
Fraxinus  lati^olla 
Comus  mitt  alii  i 
Salix  snn. 

Umbellularia  califomica 
CastanoDsis  chr>^sonhylla 
Quercus  garryana 
Quercus  kelloggll 
Ouercus  chrysolepis 
Lithocarpus  densiflora 
Arbutus  menziesii 
Acer  macronhyllum 
Rhamnus  nurshiana 
Prunus  emaryinata 
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Shrubs 


Ocean  spray 

Huckleberry 

Oregon  grape 

Ceanothus 

Manzanita 

Poison  oak 

Rhododendron 

Thimbleberry 

Salmonberry 

Blackberry 

California  hazel 

Rose 

Oregon  boxwood 

Twinberry 

Elderberry 

Mountain  mahogany 

Pacific  serviceberry 

Rib  es 

Snowberry 

Scotchbroom 

Vine  maple 

Salal 

Grasses 


Bluebunch  wheat grass 
Idaho  fescue 
Needlegrass 
Sandburg  blue grass 
Giant  ryegrass 
Western  wheat  grass 
Indian  ricegrass 
Sand  dropseed 
Medus ahead  wild rye 


?lo  Iodise  us  discolor 
Vaccinium  spn. 

Malionia  spn. 

Ceanothus  spn . 

Arctos taphylos  spn. 
Toxicodendron  divers ilob urn 
Rhododendron  macrophyllum 
Rubus  parviflorus 
Rub us  spectabllis 
Rubus  1 acini at us 
Corylus  comuta  califomica 
Rosa  spp. 

P  ach ys  t ima  my r s 1 ni t es 
Lonicera  involucrata 
Sambucus  spp. 

Cerco carpus  betuloides 
Amelanchier  florida 
Ribes  spn. 

Symphonlcamos  albus 
Cytisus  scoparius 
Acer  clrcinatum 
Gaultheria  shallon 


Agropyron  spicatum 
Festuca  Idahoersis 
Stina  comata 
Poa  ampla 
Elymus  cine re us 
Agropyron  smith li 
Oryzopsis  hyraenoides 
Sporobolus  crypt an dr us 
Elymus  canut -medusae 
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Forbs 


Maidenhair  fern 

Balsamroot 

Lupine 

Yanow 

^^lifornia  fake  sunflower 

Dewberry 

Vanillaleaf 

Western  nrince's  pine 

Twin flower 

Snowqueen 

IiHiipple  vine 

^‘Bilte  ha^dcweed 

Pyrola 

Iris 

Bracken  fern 
Sword  fern 
Tansy  ragwort 
St.  Johnswort 
Larkspur 
Horsetail 


Adiantun  pedatum 
Bals  anorahi za  spp . 
Lunlnus  spp. 

Arhlllea  son. 
Hellanthella  califomica 
Rub us  vitafolius 
Achlys  trlnhlla 
ChlTnanhlla  iimbellata 
Linnaea  borealis 
Synthyrls  reniforr^is 
T*7hioplea  modes ta 
Hicracium  alb if lor urn 
Pyrola  spn. 

Trillium  spp. 

Pteridium  aquilinum 
Polys tlchum  muni  turn 
Senecio  Jacob aea 
Hypericum  perforatum 
Delphinium  spp. 

Equisetum  son. 
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Birds  of  the  Rosebvirfr  District 


1.  Great  Homed  Owl 

2.  Northern  Spotted  Owl 

3.  Screech  Owl 

4.  Bam  rh^l 

5.  Saw-hTiet  Owl 

6.  Pygmy  Ot^rl 

7.  Burrowing  Owl* 

8.  Snowy  Owl* 

9  .  Long  Eared  0x^1* 

10.  Short  Eared  Or^/l 

11.  Red-Tailed  Hawk 

12.  Cooper’s  Haxdc 

13.  Sharp-Shinned  Ha^dc 

14.  Goshawk* 

15.  Marsh  Hawk 

16.  Rough-Legged  Hawk* 

17.  Pigeon  Hax<7k  (Merlin)* 

18.  Sparro^^  Hawk  (Kestrel) 

19 .  Prairie  Falcon* 

20.  Peregrine  Falcon* 

21.  Osprey 

22.  Golden  Eagle 

23.  Northern  Bald  Eagle 

24.  Turkey  Vulture 

25.  Band-Tailed  Pigeon 

26.  Rock  Dove  (domestic  pigeon) 

27.  Mourning  Dove 

28.  Ring-Necked  Pheasant 

29.  California  Quail 

30.  Mountain  Quail 

31.  Blue  Grouse 

32.  Ruffed  Grouse 

33.  Mallard 

34.  Pintail 

35.  Green-Wing  Teal 

36 .  Cinnamon  Teal 

37.  Blue-Wing  Teal 

38.  European  Widgeon 

39.  American  Widgeon 

40 .  Wood  Duck 


41.  Gadwall 

42.  Shoveler 

43.  Mute  Swan 

44.  VJhistling  Swan 

45  .  Canada  Goose 

46  .  Cackling  Goose 

47.  Black  Brant 

48.  Snow  Goose 

49.  LTii  te-Fronted  Goose 

50.  Bufflehead 

51.  Ruddy  Duck 

52.  Canvasback 

53.  Redhead 

54.  Greater  Scaup 

55.  Lesser  Scaup 

56  .  Ring -Necked  Duck 

57.  Hooded  Merganser 

58.  Common  Merganser 

59.  Red  Breasted  Merganser 

60.  Common  Goldeneye* 

61.  Barrow’s  Goldeneve* 

62.  Harlequin  Duck* 

63.  ’-Tlii te-Wing  Scoter* 

64.  Old  Squa^7* 

65.  Pied-Bill  Grebe 

66 .  Eared  Grebe 

67.  Western  Grebe 

68.  Common  Loon* 

69 .  Great  Blue  Heron 

70 .  Green  Heron 

71.  Common  Egret 

72.  Black- Crowned  Night  Heron* 

73.  Least  Bittern* 

74.  American  Bittern* 

75.  Virginia  Rail* 

76.  Sora  Rail* 

77.  American  Coot 

78.  Killdeer 

79.  Common  Snipe 

80.  Long  Bill  Curlew* 
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81.  Spotted  Sandpiper 

82.  Solitary  Sandpiner* 

83.  Greater  Yellowleps 

84.  Lesser  Yellowlegs 

85.  Baird’s  Sandpiper* 

86.  Least  Sandpioer 

87.  Western  Sandpiper 

88.  Glaucous-Win^d  Gull 

89.  Western  Gull 

90.  California  Gull 

91.  Rinj>-Billed  Gull 

92.  Bonaparte’s  Gull 

93.  ^lew  Gull* 

94.  Yellow-Shafted  Flicker 

95.  Red-Shafted  Flicker 

96.  Pileated  Woodpecker 

97.  Acorn  Woodpecker 

98.  Hairy  Woodpecker 

99 .  Downy  Woodpecker 

100 .  Lewis  Woodpecker 

101.  Yello\7  Bellied  Sapsucker 

102.  IThite -Headed  Woodpecker* 

103.  Northern  Three -Toed  Woodpecker* 

104.  Stellars  Jay 

105.  Gray  Jay 

106.  Scrub  Jay 
10  7 .  Raven 

108.  Common  Crow 

109 .  Common  Nighthawk 

110.  Vaux's  Swift 

111.  Belted  Kingfisher 

112.  Western  Kingbird 

113.  Rufous  Hummingbird 

114.  Anna’s  Hummingbird 

115.  Bohemian  Waxwing 

116.  Cedar  Waxt:7ing 

117.  Starling 

118.  Dipper 

119 .  Wrentit 

120.  Brown  Creeper 


121.  Homed  Lark 

122.  Water  Pinnit 

123.  House  Wren 

124.  Winter  Wren 

125.  Bewick’s  Wren 

126.  Long-Billed  Marsh  Wren 

127.  Rock  Wren 

128.  Robin 

129 .  Varied  Thrush 
1 30  .  He  rml  t  Th  rush 

131.  Swains on’s  Thrush 

132.  Western  Bluebird 

133.  Townsend’s  Solitaire 

134.  Golden-Crowned  Kinglet 

135.  Ruby-Crowned  Kinglet 

136.  I'Thite-Breasted  Nuthatch 

137.  Red-Breasted  Nuthatch 

138.  Say’s  Phoebe 

139  .  Ash  Tliroated  Flycatcher 

140.  Traill’s  Flycatcher 

141.  Olive  Sided  Flycatcher 

142.  h’estem  Wood  Peewee 

143.  Violet-Green  Swallow 

144.  Tree  Swallow 

145.  Bank  Swallof-/ 

146  .  Bam  Swallow 

147.  Rough-Winged  Sxv^allow 

148.  Northern  Cliff  Sx^rallow 

149 .  Purple  Martin 

150  .  Black- Capped  Chic’cadee 

151.  Mountain  Chickadee 

152.  Chestnut-Backed  Chick.adee 

153.  Common  Bush  tit 

154.  Hutton’s  Vlreo* 

155.  Solitary'  Vireo 
156  .  Red-Eyed  Vireo* 

157.  Warbling  Vireo 

158.  Ho  us  e  Sp  a  r  tct  j 

159.  Orange -Crowned  War’iler 

160.  Nashville  Warbler 
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161.  Yellow  Warbler 

162.  'lyrtle  Warbler 

163.  Audobon’s  Warbler 

164.  black-TIiroated  Gray  Warbler 

165.  Townsend's  Warbler 

166.  Ilermit  Warbler 

167.  MacGillivray 's  Warbler 

168.  Yellow  Throat 

169  .  Yellow  Breasted  Cliat 

170.  Western  Meadowlark 

171.  Yellow-Headed  Blackbird 

172.  Red-Winji  Blackbird 

173.  Brewer's  Blackbird 

174.  Brown-Headed  Cowbird 

175.  Bullock's  Oriole 

176.  Western  Tana^r 

177.  Black-Headed  Grosbeak 

178.  Evening  Grosbeak 

179.  Lazuli  Buntinp, 


180 .  Purple  Finch 

181.  House  Finch 

182.  Pine  Sisl'in 

183.  American  Goldfinch 

184.  Lesser  Goldfinch 

185.  Red  Crossbill 

186.  Rufous-Sided  Towhee 

187.  Savannali  Sparrow 

188.  Grasshopper  Sparrow 

189 .  Vesper  Snarrow 

190 .  Slate-Colored  Junco 

19 1 .  0  re  pon  J  un  co 

192.  Chinpinp  Sparrow 

19  3.  'ihite-Crowne d  Sr>arro'’r 

194.  Golden-Crowned  Sparro"^ 

195.  IRiite-Throated  Sparrow 

196.  Fox  Sparrow 

19  7.  Lincoln's  SparrO'7 
198.  Song  Sparrow 


resident  or  occasionally  found  in  the  Roseburg  District 
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Salananders 


Reptiles  and  Annhibians 


1.  Pacific  Grant  Salamander 

2.  Northern  Rou^^h-Skinned  Newt 

3.  Southern  Olympic  Salamander 

4.  Northwestern  Salamander 

5.  Western  Lonp;-Toed  Salamander 

6.  Ensatina  (T^i^o  subspecies) 

7.  Dunn's  Salamander 

8.  Western  Red-Backed  Salamander 

9.  Clouded  Salamander 


Fro^s  and  _To ads 

1.  Tailed  Frof^, 

2.  Pacific  Tree  frog 

3.  Bullfrog 

4.  Western  Toad 

5.  Foothill  Yellow-Legged  Frog 

6.  Red-Legged  Frog 

7.  Spotted  Frog 

Turtles 

1.  Western  Pond  Turtle 


Lizards 

1.  Western  Fench  Lizard 

2.  Western  Skink 

3.  Southern  Alligator  Lizard 

4.  Northern  Alligator  Lizard 


Snakes 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 


Pacific  Rubber  Boa 
Racer 

Common  Kingsnake 

California  Mountain  Kingsnake 

Pacific  Ringneck  Snake 

Pacific  Gopher  Snake 

Northern  Pacific  Rattlesnake 

Common  Garter  Snake 

Western  Terrestrial  Garter  Snake 

Northwestern  Garter  Snake 

Valley  Garter  Snake 

Western  Aquatic  Garter  Snake 

Sharp-Tailed  Snake 
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From:  Mammals  of  the  Pacific  States 

Inples,  Llovd  C. 


Mammals  of  the  Ro s rp  Ws  t r i c t 


1. 

Black  Bear 

38. 

Doufrlas  Squirrel 

2. 

Cougar 

39. 

Le as  t  Chi nmunk 

3. 

Bobcat 

40. 

Towns  end’s  Chi nmun  k 

4. 

Black-Tailed  Deer 

41. 

Golden-^tantled  Ground  Squirrel 

5 . 

White-Tailed  Deer 

42. 

Black-Tailed  Hare 

6. 

Roosevelt  Elk 

43. 

Snowshoe  Hare 

7. 

Mink 

44. 

Brush  Rabbit 

8. 

Long-Tailed  Weasel 

45 . 

Botta  Pocket  Gooher 

9. 

Short-Tailed  Weasel 

46. 

Mazama  Pocket  Gonher 

10. 

Marten 

47. 

Little  Brown  Mvotis 

11. 

Fisher 

48. 

Fringed  Tfyotis 

12. 

Spotted  Skunk 

49. 

California  Myotis 

13. 

Striped  Skunk 

50. 

Hairy-WMnged  Myotis 

14. 

River  Otter 

51. 

Long- Eared  Myotis 

15. 

Oppussum 

52. 

Yuma  Myotis 

16 . 

Raccoon 

53. 

Sllver-IIaired  Bat 

17. 

Ringtail 

54. 

Hoary  Bat 

18. 

Coyote 

55. 

Big  Brown  Bat 

19. 

Red  Fox 

56. 

Palled  Bat 

20. 

Gray  Fox 

57. 

Lamp-Nosed  Bat 

21. 

Mountain  Beaver 

58. 

Brazilian  Free=Tailed  Bat 

22. 

Beaver 

59. 

Dusky-Footed  Wood  Rat 

23. 

Muskrat 

60. 

Bushy-Tailed  Wood  Rat 

24. 

Nutria 

61. 

Deer  Mouse 

25. 

Porcupine 

62. 

Heather  Vole 

26  . 

Vagrant  Shrew 

63. 

LRiite-Footed  Vole 

27. 

Pacific  Shrew 

64. 

Red  Tree  Mouse 

28. 

Water  Shrew 

65. 

Western  Red-Backed  Mouse 

29  . 

Marsh  Shrew 

66 . 

Oregon  Meadow  MoiLse 

30. 

Trowbridge  Shrew 

67. 

Long-Tailed  Meadow  Mouse 

31. 

Townsend  Mole 

68. 

Ganner  Red-Backed  ^fouse 

32. 

Coast  Mole 

69. 

California  Meadow  Mouse 

33. 

Broad-Handed  Mole 

70. 

Townsend's  Meadow  Mouse 

34. 

Shrew  Mole 

71. 

NorT>7ay  Rat 

35. 

Western  Gray  Squirrel 

72. 

House  Mous  e 

36 . 

37. 

California  Ground  Squirrel 
Douglas  Squirrel 

73. 

Pacific  Jumoing  Mouse 
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Fishes  of  the  Rosebiirp.  Dls trlct 


1. 

Pacific  Lamprey 

17. 

Umpqua  Dace 

2. 

Western  Brook  Trout 

18. 

Speckled  Dace 

3. 

American  Shad 

19. 

Black  Side  Dace 

4. 

Brook  Trout 

20. 

Yellow  Bullhead 

5. 

Cutthroat  Trout  (resident) 

21. 

Brown  Bullhead 

6 . 

Coastal  Cutthroat  Trout 
(migratory) 

22. 

T-Jhite  Crannie 

7. 

BroX'Tn  Trout 

23. 

Black  Crappie 

8. 

Rainbow  Trout  (resident) 

24. 

Blue gill 

9. 

Steelhead 

25. 

Large  ’^outh  Bass 

10. 

Kokanee 

26. 

Yellow  Perch 

11. 

Coho  Salmon 

27. 

Striped  Bass 

12. 

Chinook  Salmon 

28. 

Co  estrange  Sculnln 

13. 

Large  Scale  Sucker 

29. 

Pricklv  Sculm'n 

14. 

Oregon  Chub 

30. 

Riffle  Sculpln 

15. 

Umpqua  Squawfish 

31. 

Reticulate  Sculnin 

16. 

Redside  Shiner 

32. 

Three-Spined  Sticklebac’ 
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BLX  Lands  Under  Lease  Application 
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APPENDIX  II 


BLM 

Lands 

Under 

Lease  Apnlication 

Orej>on 

Case  File  No. 

Twp . 

R^e 

.  Sec 

.  Subdivision 

9739 

20 

6 

29 

All 

31 

All 

32 

SEliNE'^: 

9  741 

20 

6 

35 

Uh.  NiiS'i,  SbSTU 

9739 

20 

7 

13 

All 

25 

SW’;NR7I;, 

9738 

20 

7 

14 

NE’4, 

21 

All 

22 

N1:'<NE'4,  W^^NE-z;, 

23 

Ei^, 

13390 

20 

7 

27 

NisST/V.,  N’lNE 

SEb.NE’?; 

35 

S?5,  NF>, 

9748 

21 

4 

31 

SUV'5F7’%  S^lSEl; 

33 

S’-iS^JV. 

9746 

21 

5 

19 

Lots  1,  2,  3,  4, 
NE’-,  N'^E'-/:,  E’fW’i 

21 

27 

E^NE-I:,  NEliSN’; 

29 

NEl^SU?,-: 

33 

T7?^NT7?.r 

9741 

21 

6 

3 

All 

11 

All 

9739 

21 

6 

6 

Lots  5,  6,  7, 
SEiiSWlr 

9740 

21 

6 

5 

.All 

7 

All 

8 

N'-i,  SW’4 

9 

All 

13419 

21 

6 

17 

All 

18 

NE’'NIA,  S^^aEE’z:,  NF.I: 
Lot  3 

19 

All 

9743 

21 

6 

13 

All 

22 

S'-iNE’.-,  -N'lSEV. 

23 

All 

25 

Lot  3,  in’**;,  X*iS’7*4, 
Sl'J’^SWb 

27 

All 

A-II- 

1 

Acres  a/ 


2160.00 

760  .00 


1880.00 

2552.65 

2433.82 


2396.64 


9744 

21 

6 

33 

All 

35 

13418 

21 

7 

1 

All 

2 

All 

11 

All  2217.22 

13419 

21 

7 

13 

All 

9748 

22 

4 

7 

NE’:,  UnnuTTihered  lot 
in  NEV.SE1- 

9752 

22 

4 

27 

NE1-,  Sh 

34 

35 

NE’  .:NF2,'  ,  NllVn-v’’.'. , 

S^NlJl;,  SE?,. 

9748 

22 

5 

1 

All  1083.81 

9746 

22 

5 

3 

Lots  1,  2,  SWV^EL, 

5 

Unnumbered  Govt,  lots 

in  NTJ'jiNE’^;, 

IW’-'I'IW’i,  SW’.^NI^V.,  xW’.-r,W^<  1252. 

9  74  7 

22 

5 

7 

SE’-rNE?i,  WHi'TEl;,  E^^.Wb, 

Unnumbered  lots  in 

11 

NE’-,  SW’'.'NT‘.TV , 

15 

NEl;NE^,  T.^fUE?- 

19 

SEi-NEl^ 

23 

NE’iSEV.,  S’lSE’:  938.31 

13419 

22 

6 

2 

Lot  6 

8 

Lot  7  2074.65 

9  744 

22 

6 

5 

All 

7 

N^NE^,  Unnumbered 

Govt,  lots  in  , 

NE’,;SU’r 

15 

SE.^'STlL 

17 

Lot  3,  SE’4Nf:V,  Sh  2219.63 

9745 

22 

6 

19 

All 

21 

All 

23 

w^iNUi:,  rd^SEb 

29 

All 

32 

2  30  7 . 2 1 

9749 

22 

6 

27 

All 

33 

All 

35 
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9752 

23 

4 

3 

Lot  in  NliW/’i , 
SW’iSEL 

4 

9 

E^^SEV' 

NE’.-;NI7l; , 

15 

S’lSE’; 

1480.06 

9751 

23 

4 

7 

Lot  4,  NEl';??;-, 
:w1;SE’7;,  SlfSEV. 

SE’-SWE, 

17 

All 

19 

Lots  2,  3,  4, 

E'^SWL,,  SE?4lW’.< 

NEV., 

20 

29 

N’$:E'7V.,  SrJ7;NW?<:, 
NEl-ST^V.,  SW’iSL'l; 

9751 

23 

5 

13 

1806.21 

13319 

23 

5 

21 

NW?.:1E7V 

40  .00 

9749 

23 

6 

3 

All 

2154.62 

9750 

23 

6 

5 

All 

9 

Lots  1-13 

1227.28 

9753 

24 

4 

13 

All 

15 

Lot  4,  NEL,  E^^l 
:E*7’':NT7V, 

wv,. 

29 

^JE’^SEl; 

33 

SE?< 

1144.96 

9754 

24 

5 

29 

Lot  5 

74  8.41 

9754 

24 

6 

11 

13 

N’^NE'5,  ne’aej’: 

15 

F72i7T.7^r. 

27 

SW^'SE’-- 

9762 

24 

7 

5 

SWl;,  v^?: 

2SEL 

6 

SE\:m'rr 

7 

All 

9761 

24 

7 

17 

Lots  1-6,  NE’- 

*  > 

see:jt.7,v  ,  e%s\tv,  , 

:'F'iSE’- 

18 

Lots  1,  2, 

:’t:,  SE’t: 

19 

Lots  1,  2,  3,  ^ 

I7kNEE,  E7^i^,  :F7’'SE^ 

20 

Lot  9 

21 

Lot  11 

31 

Lots  in  Wi^NE^V:, 

8'TF;SV’r, 

SE^SW’4 


9762  24  8  1  All 

11  All  2275.26 
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13600 

24 

8 

3 

All 

9 

Eh, 

10 

All 

15 

All 

17 

SKk,  SEVlJE’.: 

2530.46 

9761 

24 

8 

13 

All 

2198.64 

9763 

24 

8 

22 

SEh 

23 

All 

25 

All 

35 

All 

2081.92 

9765 

24 

8 

20 

Eh 

21 

All 

29 

All 

1785.72 

9766 

24 

8 

27 

All 

28 

All 

33 

All 

1894.13 

9755 

25 

5 

9 

EhEWhu, 

whSEhy  !'iEhswh 

29 

ShNEh 

320  .00 

13400 

25 

6 

15 

Lot  10 

21 

Lots  2  &  3 

22 

Lot  1 

33 

SE?.;SE’^ 

13400 

26 

6 

7 

m-J^NEL, 

Lots  3,  4,  5,  6, 

8 

selnel,  sw^mh, 

Lots  1  f:  2 

17 

SWK^Nh 

6^^6.9  3 

13400 

26 

7 

11 

SEhW.h,  NE\:SE’4,  Lot 

1 

12 

EhE\^h 

13394 

26 

7 

3 

Lot  6 

5 

All 

6 

SEi4,  EhS'.^'^,,  Shr*Ehy 

Lots  1,  2,  6,  7 

7 

Ehy  E}^\Jh,  Lots  1  ^  4 

9 

Sh,  NEH,  S'^NEV.; 

2252.93 

13395 

26 

7 

8 

EhE}2, 

15 

WigXI'jL 

17 

All 

18 

EhSEh,  me’4Nf;: 

19 

All 

1804.32 
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13396 

26 

7 

21 

27 

29 

All 

31 

EhSEk,  Lot  3 

32 

SE’iSE-’i 

33 

W>^,  Lot  1 

34 

Lots  1  &  2  1838.05 

13387 

26 

8 

10 

SEkl^Eh 

1 

S\Jh,  Lots  3  &  4, 

E^^SEhy  SE-’4NEi4 

12 

SEl^NW^i,  N\;i4SE^4 

13 

Ehy  NWi4,  Ehs\ik 

24 

Ehy  SkSWky  S\Jh'^Jk  1557.75 

13386 

27 

7 

27 

E’^2SWi4 

33 

Ek^E}i:,  m^k^Yh,  SEkN\ii4 

13386 

23 

8 

13 

SEk,  Si$NEJ4,  NE^4l'IE^4, 

Ei^SWi4,  SEi4'WV. 

24 

NEJ4,  Ekwk  880.00 

13377 

28 

8 

17 

All 

19 

All  1291.94 

13378 

23 

8 

7 

All 

5 

All 

8 

NEi4 

29 

^k^ky  mkEi'iky  SEk  1795.65 

13379 

28 

8 

23 

SWi4,  Lot  4 

25 

m^ky  mks\Jk 

27 

All 

31 

SkSY>ii,  NE-'4SWi4,  Ni5NE?4, 

NE^4NW?4,  Lots  1,  2,  3,  4 

33 

All 

35 

mky  l^EkS\^k  2289.42 

13380 

28 

8 

3 

All 

9 

All 

10 

Yik^^k 

11 

mkM^k 

15 

Ni$NW?'4,  \JkS\^ky  NW?4NE!4,  Lot  2 

21 

nky  Wi^SW^ 

22 

NWi4SEi4  2056.56 

133314 

29 

8 

5 

All 

7 

Ei^NW^i,  Lot  in  mk'i^'lk 

9 

\^k\Jky  NEi4SWi4, 

SW^4SEi4, 

17 

NEi4NEi4 
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13304 


29 


133314 


9  31  SW^4NE?^,  SEiiNWiz;,  Lots  1,  2,  3 

33  N'-$,  SEhs^hy  s\Jhsvk 

35  Sh,  SWi^NWJi,  SE?4NE^4 
23  Wi^NE^i,  NEkNEii,  NW^SE^^ 

27  Ni^Si^,  ShS\^h  2225.58 


29  9  1 

3 


SW^i,  Sh^hy  4  Lots  in 
All  2310.74 

Total  66,953.40 


a/  Acreage  subtotals  reflect  the  total 
acreage  involved  in  each  lease 
application . 
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APPENDIX  ITT 


Department  of  the  Interior  Secretarial  Order  20  4P. 


A-III--7  Cooperative  Procedures  Pertaining  to  Onshore  Oil, 
Gas,  and  Geothermal  Resources  Operations  — 
Implementation  of  Secretarial  Order  No.  29 


A-III-22  Notice  of  Intent  to  Conduct  Oil  and  Gas 
Exploration  Operations,  BLM  Form  3040-1. 


A-III-23  Surface  Disturbance  Stinulations .  BLN  Form  3109.5. 

A~III-24  Section  2,  paragraph  (q)  of  the  Federal  oil  and  gas 
lease  form,  BLM  Form  3120-7. 

A-III-25  U.S.  Geological  Survey  NTL-6 . 


A-III-29  Special  Conditions  to  Apply  to  All  Deep  Uell 
Exploratory  Drilling  in  Oregon. 


,fiC*  - 


•»*■  '  M- •'^'^  '  '  '  1'  - 

v”  .,  ■  ;,]  jv. 

’>»  .:i 


9 

V*  "» 


'/Si. 


»x 


1  i'*  ,  ^ 

'  Ar^ 

t! 

'  .  •-.  , 

1  fc  o\;n 

•  -  , 

.  1  ^  •,•  %  fc-  • 

'  f  ‘  f 

i'  ■  '*  ' 

■  ' 

-<. 


^ 'V 


y: 

•  ^  ^ W' --i 

vj.,  brt  •  ■'^^•^  ■  ,  s  •*  .* 

*^.Bi..^  :  ^  ,  •*  ,  ■■  ^  ,:-  r  '  • 

mif  ‘  >■  .  r  .  »  *  ,  »  ^ 


'  m  Q'  ■  ■  \.  r  ,  -hilt 


,  >'1 

>  ;p,;^  •i*  t* 


,',**  t  - 


.*  %  :4.  r-  "■., 


•■•  •■  <'S’'  ■'^--  '  '  •"•:  Pi'  V,  ■  • 

■  '■'  'V^  »i  ^  I '-  'i  '  *■  •■ 

V  <  .  ■-  ''l'  ^ 


•  •  ,’  *■ 


,  -jAi 


H  -  W 


#*  .  j-*  A '  j '  ►■•  '.i^^  ‘5*  > 

^  4c^*  '  -“i  "•  ■* 


'  •  j ' 


'  ‘  ' 


United  States  Department  of  the  Interior 


OFFICE  OF  THE  SECRETARY 
Washington,  D.C.  20240 


October  6,  1972 


ORDER  NO.  2948 

Subject:  Division  of  Responsibility  Between  the  Bureau  of  Land  Management 

and  the  Geological  Survey  for  Administration  of  the  Mineral 
Leasing  Laws  -  Onshore 

Sec.  1.  Purpose .  The  purpose  of  this  Order  is  to  set  forth  the 
administrative  and  management  procedures  for  Departmental  onshore  mineral 
leasing  and  operating  activities.  The  spirit  and  intent  of  this  Order 
flow  from  the  Department's  mineral  management  objectives  of:  orderly  and 
timely  resources  development,  protection  of  the  environment,  and  receipt 
of  fair  market  value  for  leased  mineral  resources. 

Sec.  1(a)  Orderly  and  Timely  Resource  Development  includes  the 
Department's  responsibilities  to: 

(1)  Foster,  promote,  and  encourage  the  exploration  for 
and  the  production  of  the  mineral  deposits  from  the  leasable  lands; 
promote  competition; 

(2)  Encourage  the  active  development  of  the  mineral 
deposits  in  the  leasable  lands  in  a  manner  compatible  with  the  use  of 
the  same  lands  for  other  purposes;  assure  that  mineral  developers 
receive  the  acreage  necessary  for  economic  plant  investment,  development, 
and  production; 


(3)  Encourage  the  maximum  ultimate  recovery  of  the 
mineral  deposit;  prevent  waste;  promote  the  conservation  of  the  mineral 
resources ; 

(4)  Assure  adequate  minimum  production  and  diligent 
development  requirements  for  mineral  deposits. 

(b)  Protection  of  the  Environment  includes  the  Department's 
responsibilities  to: 

(1)  Assure  that  mineral  exploration  and  production  be 
conducted  with  the  maximum  protection  of  the  environment; 

(2)  Assure  the  rehabilitation  of  disturbed  lands; 
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(3)  Assure  that  precautions  are  taken  to  protect 
public  health  and  safety;  and 

(4)  Assure  full  compliance  with  the  spirit  and 
objectives  of  the  National  Environmental  Policy  Act  of  1969,  other 
Federal  environmental  legislation,  and  supporting  Executive  Orders 
and  regulations. 

(c)  Receipt  of  Fair  Market  Value  for  Leased  Mineral  Resources 
includes  the  Department's  responsibilities  to  assure  the  public  a  fair 
market  value  return  for  the  use  of  public  lands  and  the  disposition  of 
its  mineral  resources. 

Sec.  2.  Agency  Responsibilities.  The  BLM  exercises  at  the  Bureau 
level  the  Secretary  s  discretionary  authority  to  determine  whether  or 
not  leases,  permits,  and  licenses  are  to  be  issued.  The  Bureau  of  Land 
Management  is  responsible  for  issuing  mineral  leases,  permits,  and  licenses, 
and  is  the  office  of  record  in  mineral  leasing  matters.  The  Geological 
Survey  is  responsible  for  all  geologic,  engineering,  and  economic  value 
determinations  for  the  Department's  mineral  management  program.  These 
determinations  include:  the  mineral  characteristics  of  lease  and  permit 
areas;  parcelling;  amounts  of  bonds;  royalties;  unit  values;  rentals; 
mineral  resource  evaluations;  reserves;  investment,  diligent  development, 
and  minimum  production  requirements;  and  all  other  terms  and  conditions 
relating  to  mineral  operations  under  leases  and  permits.  Geological 
Survey  exercises  the  Secretary's  delegated  authority  regarding  operations 
conducted  within  the  area  of  operation  by  permittees,  lessees,  and 
licensees  and  determines  the  actions  to  be  taken  by  them  from  the  stand¬ 
point  of  the  development,  conservation,  and  management  of  mineral  resources 
under  the  jurisdiction  of  the  Department.  GS  will  refer  to  BLM  any 
instances  of  noncompliance  with  lease  terms  requiring  cancellation 
action,  and  BLM  will  initiate  the  necessary  action. 

For  the  purpose  of  this  Order,  the  area  of  operation  is  defined 
as  that  area  of  the  present  and  planned  mine,  oil  and  gas  field,  or 
geothermal  resource  field  exploratory,  development,  and  production 
operations,  as  presented  in  an  approved  exploration  or  mining  plan, 

oil,  gas,  or  geothermal  field  development  plan,  or 
plan  for  the  abandonment  of  wells  or  operations.  The  area  of  operation 
may  cover  a  fraction  of  a  lease  or  permit  area,  or  it  may  cover  several 
lease  or  permit  areas.  It  encompasses  the  general  area  needed  for 
storage  piles,  spoils  piles,  tailings  ponds,  on-project  mill  sites, 
flow  lines,  separators,  surge  tanks,  storage  tanks,  on-project  truck 
or  rail— loading  stations,  drill  pads,  mud  pits,  workshops,  compressors, 
generators,  on— project  power  plants,  and  other  such  facilities  used  for 
on-project  mine,  oil  and  gas  field,  or  geothermal  resource  field 
exploratory,  development,  and  production  operations. 

(^)  Environmental  Protection.  The  Bureau  of  Land  Management, 
in  cooperation  with  the  Geological  Survey,  formulates  the  general  require¬ 
ments  to  be  incorporated  in  leases,  permits,  and  licenses  for  the  pro¬ 
tection  of  the  surface  and  non-mineral  resources  and  for  reclamation. 
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I 

The  Geological  Survey,  before  approving  exploration  and  mining  plans, 
drilling  permits,  oil,  gas,  or  geothermal  field  development  plans,  or 
plans  for  the  abandonment  of  wells  or  operations,  consults  with  the 
Bureau  of  Land  Management  on  the  adequacy  of  the  surface  use,  environ¬ 
mental  protection,  and  reclamation  aspects  of  the  plans  and  will  not 
grant  approval  if  inconsistent  with  the  BLM's  recommendations  without 
further  discussions  with  BLM.  If  differences  remain  after  these  further 
discussions,  the  resolution  is  made  by  the  Assistant  Secretary — Mineral 
Resources  and  the  Assistant  Secretary — Public  Land  Management.  If  re¬ 
quired,  the  Under  Secretary  resolves  any  remaining  differences.  The 
BLM  is  responsible  for  compliance  examinations  of  environmental  protection 
requirements  outside  the  operating  area  and  for  reporting  infractions  to 
the  GS  for  discussions  with,  or  orders  to,  the  permittee,  lessee,  or 
licensee.  GS  examines  operations  to  ensure  compliance  with  environmental 
protection  and  rehabilitation  requirements  inside  the  operating  area. 

With  respect  to  approval  of  access  roads,  pipelines,  utility  routes  and 
other  surface  uses  outside  the  operating  area,  the  Bureau  of  Land  Manage¬ 
ment  has  the  primary  responsibility  but  obtains  the  recommendations  of  the 
Geological  Survey  before  taking  final  action.  Orders  to  operators  for  any 
remedial  action  is  the  responsibility  of  the  Geological  Survey. 

(b)  Expertise.  The  Geological  Survey  is  responsible  for  main¬ 
taining  engineering,  geologic,  geophysical,  economic,  and  other  technical 
expertise  needed  by  the  Department  to  assure  compliance  with  applicable 
laws,  operating  regulations,  and  the  objectives  of  the  Department’s 
mineral  management  program.  The  Bureau  of  Land  Management  is  responsible 
for  maintaining  expertise  needed  by  the  Department  for  action  on  applications 
filed  with  BLM  under  the  mineral  leasing  laws  to  assure  compliance  with 
applicable  laws,  leasing  regulations,  and  the  objectives  of  the  Department's 
mineral  management  program. 

(c)  Contacts  with  Applicants. 

(1)  Prior  to  the  issuance  of  mineral  leases,  permits,  and 
licenses,  the  Bureau  of  Land  Management  will  represent  the  Secretary  in 
dealing  with  applicants. 

(2)  After  issuance  and  during  the  exploration,  development, 
and  production  phases  of  leases,  permits,  and  licenses,  and  until  a  lease, 
permit,  or  license  has  terminated  (at  which  time  management  is  the  sole 
responsibility  of  BLM)  the  Geological  Survey  is  the  sole  representative  of 
the  Secretary  in  all  matters  relating  to  the  supervision  of  operations. 

Sec .  3 .  Issuance  of  Mineral  Leases,  Permits,  and  Licenses. 

Applications .  Prior  to  the  issuance  of  mineral  prospecting 
permits,  leases,  or  licenses,  the  Bureau  of  Land  Management  refers  all 
applications  for  such  permits,  leases,  or  licenses  to  the  Geological  Survey 
for  a  report  as  outlined  in  (b)  below. 
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(1)  The  Geological  Survey  is  responsible  for  determining, 
under  the  mineral  leasing  laws  and  regulations,  if  sufficient  information 
is  known  about  a  mineral  deposit  to  warrant  offering  the  deposit  for  lease 
by  competitive  sale  and  to  notify  the  Bureau  of  Land  Management  of  its 
determinations.  If  the  Geological  Survey  finds  that  sufficient  information 
is  not  available  to  warrant  competitive  leasing,  it  notifies  the  Bureau 

of  Land  Management  of  its  conclusions  so  that  the  Bureau  of  Land  Management 
may  issue  a  prospecting  permit  or  noncompetitive  lease,  as  appropriate. 

The  Geological  Survey  establishes  prospecting  requirements  for  prospecting 
permits.  When  lands  are  to  be  leased,  the  Geological  Survey  determines 
and  reports,  as  appropriate,  on:  the  mineral  characteristics  of  lease 
and  permit  areas;  parcelling;  amounts  of  bonds;  royalties;  unit  values; 
rentals;  mineral  resource  evaluations;  reserves;  investment;  diligent 
development  and  minimum  production  requirements;  and  all  other  terms  and 
conditions  pertaining  to  lease  operations,  including  environmental  and 
surface  rehabilitation  stipulations  relating  to  mineral  exploration  and 
extraction.  With  respect  to  applications  for  licenses,  the  Geological 
Survey  determines  and  reports  as  to  whether  the  license  may  be  issued. 

(2)  The  Geological  Survey  is  responsible  for  determining 
whether  a  prospecting  permittee  has  demonstrated  that  the  lands  contain  a 
mineral  deposit  having  the  characteristics  required  by  law  and  regulations 
to  qualify  for  a  preference  right  lease  and  to  notify  the  Bureau  of  Land 
Management . 
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(3)  The  Bureau  of  Land  Management  refers  to  the  Geological 
Survey  all  other  type  applications  received  which,  if  approved,  may  affect 
operations  on  existing  permits,  leases,  or  licenses. 

(4)  The  Bureau  of  Land  Management  notifies  the  Geological 
Survey  of  known  oil,  gas,  and  geothermal  resource  geophysical  exploration 
activity,  including  the  area  involved,  the  type  of  survey  employed,  and 
the  name  of  the  operator. 

(5)  All  applications  for  noncompetitive  oil  and  gas, 
mineral,  and  geothermal  resource  leases  filed  with  the  Bureau  of  Land 
Management  will,  prior  to  issuance  of  a  lease,  be  referred  to  the 
Geological  Survey  for  a  determination  as  to  whether  the  lands  are  within 

a  known  geologic  structure  (KGS) ,  a  known  geothermal  resource  area  (KGRA) , 
or  a  known  leasing  area  (KLA) . 

(b)  Mineral  Resource  Evaluation  Report.  GS  is  responsible  for 
submitting  a  report  of  its  findings,  mineral  resource  evaluations,  and 
resultant  recommendations  to  the  BLM,  together  with  a  summary  explanation 
of  how  the  resource  evaluations  were  developed  from  geophysical,  geologic, 
economic,  and  engineering  data  available  at  the  time  of  the  evaluation. 

The  BLM  reviews  these  findings  and  recommendations  in  light  of  multiple- 
use  management  requirements  and  will  not  issue  leases  or  permits  incon¬ 
sistent  with  the  findings  and  recommendations  without  further  discussion 
with  GS.  If  differences  remain  after  further  discussion,  the  resolution 
is  made  by  the  Assistant  Secretary — Mineral  Resources  and  the  Assistant 
Secretary — Public  Land  Management.  If  required,  the  Under  Secretary 
resolves  any  remaining  differences. 

(c)  Competitive  Lease  Sales.  The  Bureau  of  Land  Management 
advertises  and  conducts  competitive  lease  sales.  The  Geological  Survey’s 
resource  evaluations  will  be  used  and  the  Geological  Survey  will  have 
representatives  at  the  sale  and  renders  a  post-sale  recommendation  to 

BLM  regarding  acceptance  or  rejection  of  the  bids,  which  must  be  confirmed 
in  writing. 

(d)  Files  and  Records.  BLM  maintains  the  official  application, 
permit,  and  lease  case  files  and  forwards  to  the  Geological  Survey  a  copy 
of  each  permit,  lease,  and  license,  together  with  copies  of  relevant 
correspondence  thereafter  conducted  by  the  Bureau.  The  GS  forwards  to 
the  BLM  copies  of  mining  and  exploration  plan  applications,  drilling 
permit  applications,  and  relevant  items  submitted  by  the  applicants 
directly  to  the  GS,  except  confidential  proprietary  information  cited 
under  paragraph  (e)  below. 

(s)  Security  of  Information.  The  Geological  Survey  is  responsi¬ 
ble  for  receiving  and  protecting  for  the  confidential  use  of  the  Federal 
Government  all  proprietary  geological,  geophysical,  engineering,  economic, 
statistical,  or  other  information,  mineral  resource  data,  and  well  logs 
required  to  be  submitted  under  Title  30  CFR,  Parts  200,  211,  216,  221, 

231,  270,  and  related  regulations.  The  Survey  Office  receiving  such 
information  is  designated  the  Office  of  Control  for  those  data.  Authorized 
officials  of  BLM  or  other  surface-managing  agencies  having  a  need  to  see 
such  information  will  normally  make  appropriate  arrangements  to  visit  the 
of  Control  for  access  to  such  data  and  for  technical  advice  based 
on  it  pertinent  to  their  management  responsibilities. 
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Sec.  4.  Mineral  Reports.  The  Geological  Survey  is  responsible  for 
preparing  and  submitting  to  the  Bureau  of  Land  Management  mineral  classifi¬ 
cation  and  evaluation  reports  with  respect  to  the  leasable  mineral  value 
of  lands  within  proposed  exchanges,  withdrawals,  sales,  land  entries,  or 
other  disposals  and  all  other  land  transactions.  The  Geological  Survey, 
upon  request,  also  prepares  and  furnishes  mineral  reports  and  other 
information  to  the  Bureau  of  Land  Management  needed  for  its  use  in  long- 
range  multiple-use  planning  or  inventory  of  the  public  lands. 

Sec.  5.  General  Relationships.  Such  additional  references,  reports, 
interchange  of  information,  and  advice  shall  be  made  by  or  between  the 
Bureau  of  Land  Management  and  Geological  Survey  as  may  be  necessary  to 
perpetuate  or  improve  current  practice  and  provide  effective  administra¬ 
tion  of  the  mineral  leasing  laws. 

The  Bureau  of  Land  Management  and  the  Geological  Survey  must  submit 
to  each  other  for  review  and  recommendations  any  proposed  changes  in 
standard  lease  terms,  regulations,  instructions,  or  other  changes  that 
would  affect  each  agency's  management  responsibilities. 

Sec.  6.  Implementation  of  Order.  It  is  intended  that  there  will 
be  no  duplication  by  the  BLM  or  GS  of  the  functions  assigned  by  this 
Order.  BLM  and  GS  will  promptly  bring  their  manuals  and  instructions 
into  agreement  with  the  terms  and  the  spirit  and  intent  of  this  Order. 

Sec.  7.  Revocation.  The  Secretary's  instruction  (procedures 
relating  to  the  administration  of  the  mineral  leasing  laws  -  General 
Land  Office  and  Geological  Survey)  dated  September  22,  1925  (51  L.  D. 

219)  is  revoked  . 
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COOPERATIVE  PROCEDURES  PERTAINING  TO 


ONSHORE  OIL,  GAS,  AND  GEOTHERMAL  RESOURCES 


IMPLEMENTATION  OF 
SECRETARIAL  ORDER  NUMBER  2948 
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COOPERATIVE  PROCEDURES 


These  procedures  provide  for  the  mutual  cooperation  between  US  Geological 
Survey  (GS)  and  the  Bureau  of  Land  Management  (BLM)  concerning  oil,  gas 
and  geothermal  resources  operations  in  accordance  with  Secretarial  Order 
No.  2948. 

The  designation  of  BLM  in  this  agreement  shall  refer  to  the  responsibilities 
of  the  BLM  District  Managers  in  the  Western  States  or  to  the  Director  of 
the  Eastern  States  Office,  as  applicable. 

The  designation  of  GS  in  this  agreement  shall  refer  to  the  responsibilities 
of  the  District  Engineers,  the  Alaska  Area  Oil  and  Gas  Supervisor,  the 
Western  Area  Geothermal  Supervisor,  and  in  some  instances,  the  Eastern  Area 
Oil  and  Gas  Supervisor,  as  applicable. 

This  agreement  pertains  to  the  cooperative  procedures  between  the  two  Bureaus 
with  respect  to  oil,  gas,  or  geothermal  resources  operations  conducted  within 
an  area  of  operation  on  those  leases  where  BLM  is  the  responsible  surface 
managing  agency  or,  where  reserved  minerals  are  involved. 

In  the  event  of  a  conflict  between  special  lease  stipulations  and  the 
instructions  herein  contained,  this  agreement  shall  prevail.  With  only 
those  exceptions  herein  specified,  the  GS  shall  be  the  sole  representative 
of  the  Secretary  with  respect  to  direct  contact  with  the  leasees  and 
operators  in  matters  related  to  operations  as  is  specified  on  page  3, 
section  2(c)  (2)  of  Secretarial  Order  No.  2948. 

For  the  purpose  of  this  working  agreement,  the  Area  of  Operation  (AO) 
shall  be  outlined  on  the  map  attached  to  the  approved  plan  of  operations  in 
accordance  with  the  following  definitions: 

!•  For  an  exploratory  well:  For  wells  two  miles  or  more  from  the 
nearest  producing  well  the  AO  shall  be  established  as  160  acres  if  an  oil 
or  geothermal  resources  test  and  640  acres  if  a  gas  test. 

2.  For  a  producing  field:  For  wells  within  or  adjacent  to  producing 
fields,  the  AO  shall  embrace  the  actual  acreage  then  spaced  for  production 
from  the  target  reservoir  plus,  if  necessary,  the  spacing  unit  for  the  well 
then  under  consideration.  For  wells  outside  the  established  productive 
limit  of  a  field  but  within  two  miles  thereof,  the  AO  shall  be  the  same 
size  as  the  spacing  <unit  then  established  for  wells  in  the  nearby  field. 
However  in  any  instance  where  the  well  is  projected  to  test  a  reservoir 
not  then  productive  within  two  miles  of  the  location,  the  AO  shall  be  160 
acres  if  an  oil  or  geothermal  resources  test  and  640  acres  if  a  gas  test. 

Should  a  well  projected  as  oil  test  be  completed  as  a  gas  well,  or  vice 
versa,  any  additional  surface  use  required  by  such  completion  will  be 
subject  to  the  pertinent  approval  procedures  hereinafter  set  forth. 
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Regardless  of  the  AO  so  established,  the  GS  shall  be  solely  responsible 
for  all  oil,  gas,  or  geothermal  resources  operations  conducted  thereon 
including  the  enforcement  of  the  surface  protection  and  rehabilitation 
requirements  for  approved  surface  use  areas  whereon  such  operations 
are  normally  conducted  as  follows: 

a.  Well  sites  -  includes  the  area  required  for  drilling 
and/or  producing  the  well,  normally  3  to  5  acres. 

b.  Tank  batteries  and  treatment  area  -  actual  use  areas 
as  established  by  the  approved  plan  of  operations. 

c.  Gathering  lines  to  and  from  the  wells  to  the  tank  batteries 
or  treatment  facilities  and  access  roads  covered  by  the 
approved  plan  of  operations. 

For  additional  surface  uses  related  to  operations  inside  the  AO  but  out¬ 
side  the  production  facilities  or  operations  areas  defined  above,  and  not 
covered  by  an  approved  plan  of  operations,  the  operator  shall  submit  his 
proposed  plan  of  operations  to  the  GS.  The  GS  will  not  approve  any  such 
plan  for  additional  surface  uses  until  the  requirements  of  Part  D  of  this 
agreement  have  been  satisfied.  For  surface  uses  within  the  AO  other  than 
those  related  to  operations,  surface  user  (oil,  gas,  or  geothermal  resources 
operators,  or  other  parties  such  as  recreationists,  special  use  permittees, 
etc.)  shall  submit  their  proposals  directly  to  BLM  who  shall  consult  with  GS 
to  prevent  or  reduce  any  surface  use  conflicts.  BLM  will  not  approve  any 
surface  use  within  an  AO  which  is  contrary  to  GS  recommendations  without 
further  discussions  with  GS.  Any  unresolved  issues  will  be  referred  to 
appropriate  Departmental  officials  for  resolution. 

All  surface  use  requirements  outside  the  limits  of  established  Areas  of 
Operations  shall  be  the  sole  responsibility  of  the  BLM. 

The  Surface  Disturbance  Stipulations,  Form  3109-5  (August  1973),  which 
will  be  made  a  part  of  each  oil  and  gas  and  geothermal  resources  lease, 
requires  that  the  operator,  prior  to  his  entry  upon  the  land  or  the 
disturbance  of  the  surface  thereof  for  drilling  or  other  purposes,  shall 
fijrnish  both  the  GS  and  the  appropriate  surface  managing  agency  with  a 
copy  of  a  map  and  an  explanation  of  the  nature  of  the  anticipated  activity 
and  surface  disturbance.  Maps  furnished  in  this  regard  will  not  be  accepted 
if  on  a  scale  less  than  one  inch  to  the  mile.  A  similar  stipulation  will  be 
included  in  geothermal  resources  leases.  Work  such  as  surveying  for  a 
well  site  or  access  route  is  covered  by  this  stipulation. 

Upon  receipt  of  the  required  map  and  the  explanation  of  the  proposed 
activity  and  if  BLM  is  the  surface  managing  agency,  or,  where  reserved 
minerals  are  involved,  the  GS  will: 
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1.  Contact  both  the  operator  and  the  BLM  to  schedule  a  coordinated 
joint  field  examination  of  the  area  if  such  inspection  is  deemed  necessary 
by  GS.  In  those  instances  where  an  inspection  is  considered  unnecessary, 
the  GS  will  not  proceed  further  without  first  contacting  BLM  as  to  its  need 
for  a  field  inspection.  If  BLM  desires  such  an  inspection,  GS  will  coordinate 
arrangements  with  the  operator,  participate  in  any  such  inspection,  and  furnish 
appropriate  data.  If  neither  bureau  requires  an  inspection,  no  further  action 
is  necessary  until  such  time  as  an  application  for  permit  to  drill  is  filed 
with  the  GS .  The  time  for  any  such  inspections  will  be  scheduled  as  soon 

as  possible,  considering  work  priorities;  however,  the  BLM  will,  in  most 
instances,  not  be  requested  to  set  an  inspection  date  that  falls  less  than 
seven  days  from  the  date  on  which  it  is  established  that  either  one  or  both 
require  an  on-site  examination.  In  no  event  will  the  GS  make  a  commitment 
to  the  operator  as  to  when  the  inspection  will  be  conducted  until  after  BLM 
and  GS  have  agreed  upon  a  mutually  acceptable  date.  This  time  may  be  reduced 
for  high  priority  situations.  The  GS  will  encourage  operators  to  file  such 
maps  and  explanations  well  in  advance  of  the  date  on  which  they  wish  to  enter 
upon  the  leasehold. 

2.  Gonfer  with  BLM  and  the  operator  to  select  the  most  feasible 
and  environmentally  acceptable  areas  for: 

a.  Well  sites  (Geologic  factors  and  both  Federal  and  State 
regulations  must  be  considered) . 

b.  Access  routes. 

c.  Any  other  proposed  surface  use. 

3.  Delineate  on  the  maps  supplied  by  the  operator,  the  AO  which 
shall  be  established  in  accordance  with  the  foregoing,  the  surface  use 
activiity  areas  within  the  AO  which  are  directly  related  to  the  proposed 
operations,  and  the  access  route  to  the  AO  and  the  surface  use  areas  which 
were  tentatively  approved  by  BLM,  GS,  and  the  operator  in  the  joint  field 
examination. 

4.  Encourage  the  operators  to  submit  preliminary  field  develop¬ 
ment  plans  or  drilling  schedules  to  permit  lead  time  for  evaluating 
environmental  considerations,  resource  conflicts,  land  use  planning 
alternatives  and  revised  plans  prior  to  official  submission.  Furnish  BLM 
such  plans  or  schedules. 

5.  Take  note  of  the  resources  which  will  be  affected,  the  conflicts 
that  may  occur,  and  also  the  environmental  impacts  which  are  anticipated 

if  the  activity  use  takes  place. 

6.  Furnish  any  information  requested  by  BLM  should  BLM  determine 
that  it  must  prepare  an  environmental  analysis  record  (EAR). 
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7.  Request  BLM’s  surface  protection  and  rehabilitation  requirements 
for  the  contemplated  surface  use  areas  involved  which  will  be  made  part  of 
any  subsequently  approved  plan  of  operations  for  such  AO.  Upon  receipt 
of  the  required  map  and  the  explanation  of  the  proposed  activity,  the  BLM 
will: 


1.  Review  the  Unit  Resource  Analysis  and  Management  Framework  Plan 
for  the  Resource  Area,  noting  existing  or  alternate  access  routes,  existing 
and  proposed  resource  uses  in  the  area,  what  resources  will  be  affected  by 
the  proposed  use,  known  archeological  sites,  etc. 

2.  Notify  the  GS  in  those  instances  where  BLM  determines  that 
there  is  a  need  for  a  joint  field  inspection.  However,  in  those  instances 
where  BLM  considers  an  inspection  to  be  unnecessary,  it  will  participate 
in  a  joint  inspection  if  GS  desires  such  an  examination  and  will,  regard¬ 
less  of  whether  a  joint  on-site  inspection  is  made,  furnish  GS  with  its 
surface  protection  and  rehabilitation  requirements. 

3.  Delineate  on  the  maps  furnished  by  the  operator  such  items  as 
existing  or  alternate  access -'.routes  if  not  shown,  and  furnish  the  GS 
this  information. 

4.  Confer  with  the  GS  and  the  operator  to  select  the  most  feasible 
and  environmentally  acceptable  areas  for: 

a.  Well  sites  (Geological  factors  and  both  Federal  and 
State  regulations  must  be  considered) . 

b.  Access  routes. 

c.  Any  other  proposed  surface  use. 

5.  Delineate  on  the  maps  supplied  by  the  operator,  the  AO  which 
shall  be  established  in  accordance  with  the  foregoing,  the  surface  use 
activity  areas  within  the  AO  which  are  directly  related  to  the  proposed 
operations,  and  the  access  route  to  the  AO  and  the  surface  use  areas  which 
were  tentatively  approved  by  BLM,  GS,  and  the  operator  in  the  joint  field 
examination. 

6.  Take  note  of  the  resources  which  will  be  affected,  the  conflicts 
which  may  occur;  and  also  the  environmental  impacts  which  are  anticipated 

if  the  activity  use  takes  place. 

7.  Where  significant  surface  disturbances  will  occur  as  a  result 
of  surveying  operations,  prepare  an  environmental  analysis  record  (EAR) 
with  respect  to  such  activity. 
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B  -  PROCESSING  AND  ISSUANCE  OF  A  DRILLING  PERMIT 
INVOLVING  FEDERAL  OIL  AND  GAS  OR  GEOTHERMAL  RESOURCES  LEASES 


GS  will: 


1.  Where  BLM  is  the  surface  managing  agency,  or  where  reserved 
minerals  are  involved,  send  a  copy  of  all  applications  for  permits  to 
drill  exploratory  and  development  wells,  including  the  development  plan 
and  other  appropriate  information,  to  the  proper  BLM  office  immediately 
upon  receipt  of  each  such  application  (in  high  priority  situations,  the 
BLM  will  also  be  contacted  verbally  to  expedite  issuance  of  a  drilling 
permit).  Other  appropriate  data  include  the  "12— point  plan"  required 
by  the  GS  but  not  subsurface  data  or  other  proprietary  information  will 
be  furnished  BLM. 

a.  If  the  application  is  based  on  and  follows  closely  the 
arrangements  tentatively  agreed  upon  at  a  preliminary 
joint  field  inspection  as  outlined  in  Section  A.,  a 
second  joint  inspection  will  not  be  necessary. 

b.  If  the  application  deviates  appreciably  from  the  arrange¬ 
ments  tentatively  agreed  upon  at  a  preliminary  joint 
field  inspection  as  outlined  in  Section  A,  or  if  there 
has  not  been  'a  preliminary  joint  field  inspection,  the 
procedure  outlined  in  2  and  3  below  will  be  followed. 

2.  Contact  the  appropriate  BLM  office  and  the  operator  to  establish 
a  time  and  place  to  meet  for  a  joint  inspection  of  the  drill  site  and 
access  route  for  all  exploratory  well  proposals  and  for  development  wells, 
if  such  inspection  is  deemed  necessary  by  GS .  In  those  instances  where 

an  inspection  is  considered  unnecessary,  the  GS  will  not  proceed  further 
without  first  contacting  BLM  as  to  its  need  for  a  field  inspection.  If 
BLM  desires  such  an  inspection,  GS  will  coordinate  arrangements  with  the 
operator,  participate  in  any  such  inspection,  and  furnish  appropriate 
data.  Whether  or  not  either  bureau  requires  an  on-site  examination,  BLM's 
surface  protection  and  rehabilitation  requirements  will  be  requested  and 
made  a  part  of  the  approved  plan  of  operations.  The  time  for  these  in¬ 
spections  will  be  scheduled  as  soon  as  possible,  considering  work  priorities; 
however,  the  BLM  will,  in  most  instances,  not  be  requested  to  set  an  in¬ 
spection  date  that  falls  less  than  seven  days  from  the  date  on  which  it  is 
established  that  either  one  or  both  require  an  on-site  examination.  In  no 
event  will  the  GS  make  a  commitment  to  the  operator  as  to  when  the  inspection 
be  conducted  until  after  BLM  and  GS  have  agreed  upon  a  mutually 
acceptable  date.  This  time  may  be  reduced  for  high  priority  situations. 

The  GS  will  encourage  operators  to  file  all  such  applications  well  in 
advance  of  the  time  they  wish  to  enter  upon  the  leasehold. 

3.  Schedule,  insofar  as  possible,  each  inspection  so  that  several 
future  drill  sites,  access  roads,  etc.,  can  be  inspected  at  one  time. 
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4.  Prepare  an  environmental  impact  analysis  (EIA)  1^/  utilizing 
BLM  input  for  either  1(a)  or  1(b)  of  this  Part  B  on  all  exploratory  wells 
and  development  wells  which  GS  determines  to  be  required.  Furnish  BLM  a 
copy  of  the  EIA  (the  GS  worksheet,  Form  2-A,  will  not  be  furnished)  or 

a  statement  of  why  one  was  not  prepared  for  inclusion  in  BLM’s  official 
case  file.  All  EIA's  prepared  in  this  regard  will  take  into  consideration 
the  total  aspects  of  the  proposed  operations  including  access  to  the  AO 
and  the  proposed  surface  use  areas  within  the  AO. 

Supply  relevant  data  requested  by  BLM  in  those  instances  where 
it  is  determined  that  an  EIA  is  not  required  but  BLM  finds  it  necessary 
to  prepare  an  EAR  to  complete  its  records. 

5.  Prepare  the  environmental  impact  statement  if  the  EIA  indicates 
that  one  is  necessary  in  order  to  comply  with  requirements  of  Section  102 
(2) (c)  of  the  National  Environmental  Policy  Act  of  1969. 

6.  Delineate  the  AO  and  the  approved  surface  use  areas  within  the 
AO,  including  the  access  route  to  the  AO  and  the  surface  use  areas  on 

the  maps  provided  by  the  operator  and  make  such  map  a  part  of  the  approved 
plan  of  operations.  If  a  field  examination  is  required,  the  delineation 
of  the  surface  use  areas  shall  not  be  made  until  after  the  field  examination 
and  mutual  agreement  is  reached  with  BLM. 

7.  Where  privately  owned  surface  is  involved  in  the  surface  use 
areas  or  access  thereto,  the  operator  will  be  required  to  furnish  a  copy 
of  the  contract  or  agreement  with  the  private  surface  owner. 

8.  Supply  the  operator  with  the  name,  address,  and  both  the  home 
and  office  telephone  numbers  of  the  BLM  contact  who  will  be  available 
for  consultation  during  construction  and  rehabilitation  activities. 

9.  Furnish  BLM  the  name,  address,  and  both  the  office  and  home 
telephone  numbers  of  the  GS  Supervisor  or  the  District  Engineer  to 
contact  in  case  of  emergencies  or  incidents  of  noncompliance  with  the 
surface  use  and  rehabilitation  requirements  of  the  lease  or  approved 
plan  of  operations. 

10.  Furnish  immediate  notification  of  all  approved  drilling  permits 
to  the  appropriate  BLM  office. 

11.  Require  the  operator  to  notify  the  GS  of  the  exact  day  field 
operations  will  begin  in  areas  where  significant  surface  values,  such  as 
archaeological  sites,  require  special  protection.  GS  will  immediately 
notify  the  BLM  of  such  date. 

12.  Advise  the  operator  that  the  GS  will  expect  full  compliance 
with  the  applicable  laws,  regulations,  and  the  approved  plan  of  operations, 
and  further,  that  the  GS  will  consider  the  operator  to  be  fully  responsible 
for  the  actions  of  his  subcontractors. 


\l  Corresponds  to  BLM  environmental  analysis  record  (EAR) . 
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13.  Require  all  activities  to  be  conducted  so  as  to  conform  to  the 
approved  plan  of  operations  and  subsequent  amendments  made  thereto  by  GS 
or  requested  by  BLM.  BLM  may  not  directly  amend  any  approved  plan  of  oper¬ 
ations  but  may  suggest  changes  to  GS  which  it  believes  should  be  incorporated 
as  a  result  of  circumstances  not  contemplated  at  the  time  the  plan  was  first 
approved.  The  GS  will  not  approve  any  plan  of  operations  which  is  inconsistent 
with  BLM  recommendations  as  to  surface  protection  and  rehabilitation  requirements. 
Any  unresolved  disagreement  with  the  original  permit  conditions  or  proposed 
amendments  thereto  will  be  referred  to  appropriate  Departmental  officials  for 

resolution  under  procedures  established  by  Section  2(a)  of  Secretarial  Order 
No.  2948. 

BLM  will: 

1.  Upon  receipt  of  the  application  for  a  drilling  permit  forwarded 
by  the  GS,  notify  the  GS  immediately  in  those  instances  where  BLM  determines 
that  there  is  a  need  for  a  joint  field  inspection.  However,  in  those  instances 
where  BLM  considers  an  inspection  to  be  unnecessary,  it  will  participate  in  a 
joint  inspection  if  GS  desires  such  an  examination  and  will,  regardless  of  whether 

a  joint  inspection  is  made,  furnish  GS  with  its  surface  protection  and  rehabili¬ 
tation  requirements. 

2.  Provide  GS  with  the  name,  address,  and  both  the  office  and 
home  telephone  numbers  of  the  BLM  representative  who  will  be  available  for 
consultation  during  construction  and  rehabilitation  activities. 

3.  Furnish  input  data  to  GS  for  use  in  the  preparation  of  an  EIA. 

Where  GS  determines  that  no  EIA  is  required,  BLM  may  individually,  as  it 
determines  necessary,  prepare  an  EAR  to  complete  its  records.  BLM  will 
furnish  GS  with  a  completed  copy  of  its  EAR. 

4.  Make  a  recommendation  to  the  GS  as  to  whether  an  Environmental 
Impact  Statement  is  needed. 

^ ^ ^  the  GS  with  a  report,  within  five  working  days  following 

the  joing  inspection  or  within  five  working  days  after  receipt  of  the 
application  for  a  permit  to  drill  if  no  joint  inspection  was  deemed  necessary 
by  either  bureau,  setting  forth  the  recommendations  and  requirements  necessary 
to  protect  the  surface  resources  and  the  rehabilitation  requirements  to  be 
included  in  the  drilling  permit.  The  report  shall  confirm  in  writing  and 
delineate  on  a  map  the  AO,  the  surface  use  areas  within  the  AO,  and  the  access 
route  to  the  AO  and  the  surface  use  areas  as  agreed  upon  between  BLM,  GS,  and 
the  operator  during  their  joint  inspection  or  as  a  result  of  discussions,  or 
both.  For  high  priority  situations  the  BLM  representative  may,  with  the  con¬ 
currence  of  the  District  Manager,  verbally  inform  the  GS  representative  of  the  BLM 
requirements  for  the  drilling  permit.  This  verbal  communication  shall  be 
followed  up  with  a  written  report  to  the  GS  within  fj»ve  days  thereafter. 

6.  At  the  request  of  GS,  work  directly  with  the  operator  in  the 
rehabilitation  of  disturbed  areas. 

7.  Contact  Federal  and  State  agencies  and  other  operators  in  the  area 
for  information  which  will  be  helpful  in  implementing  a  successful  rehabilitation 
program. 
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8.  Make  available  to  the  GS  and  the  operator  any  known  or  new 
rehabilitation  procedures  for  the  specific  area  of  operation. 

9.  Provide  GS  with  a  written  declaration  prior  to  the  commence¬ 
ment  of  drilling  operations,  as  to  whether  or  not  a  water  well  is  desired 
in  case  the  well  encounters  a  useable  fresh  water  zone  and  is  later 
abandoned.  If  at  abandonment,  BLM  elects  to  assume  further  responsibility 
for  the  well,  it  will  reimburse  the  operator  for  any  recoverable  casing 
left  in  the  hole  solely  because  it  is  to  be  completed  as  a  water  well. 

The  payment  shall  be  based  upon  cost  figures  supplied  by  the  operator 
prior  to  abandonment. 

The  operator  will  abandon  the  well  to  the  base  of  the  deepest , 
freshwater  zone  of  interest  as  required  by  the  GS  and  will  complete  the 
surface  clean  up  operations  as  required  by  the  drilling  permit.  BLM  will 
accept  liability  for  the  well  after  GS  has  approved  the  abandonment  and 
the  surface  clean  up  operations  have  been  completed  to  BLM's  satisfaction. 
BLM  will  furnish  GS  with  a  written  acceptance  of  all  future  responsibility 
for  the  well  including  its  proper  abandonment  when  it  is  no  longer 
needed  as  a  water  well.  In  the  event  BLM  requires  a  quitclaim  deed  from 
the  operator,  a  copy  thereof  will  be  furnished  to  GS . 
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C -COMPLIANCE  WITH  TERMS  AND  CONDITIONS 
EMERGENCY  SITUATIONS 


GS  will ; 


1.  Make  periodic  checks  to  insure  that  the  operator  is  in  compliance 
with  terms  and  conditions  of  the  lease  and  is  conducting  operations  in 
accordance  with  the  applicable  regulations  and  the  approved  plan  of 
operations . 

2.  Seek  BLM  assistance  and  expertise  in  surface  management 
problems  involving  noncompliance  with  terms  and  conditions  or  stipulations, 
or  for  modifications  requested  by  the  operator. 

3.  Notify  BLM  of  noncompliance  which  may  require  rehabilitation. 

4.  As  appropriate,  request  the  BLM  to  make  inspections  to  assure 
compliance  with  the  surface  protection  requirements  of  the  approved  plan 
of  operations. 

5.  Seek  all  available  help,  including  BLM,  on  major  accidents  or 
spills  involving  flowline  or  lease  gathering  facility  spills,  breaks  in 
sludge  pits,  etc.  Seek  BLM  expertise  in  rehabilitation  and  clean  up 
operations . 

BLM  Will: 

1.  Conduct  inspections  to  insure  compliance  with  the  surface  pro¬ 
tection  requirements  of  the  lease  and  the  approved  plan  of  operations  and 
will  note  operator  noncompliance  therewith.  Except  in  an  emergency,  no 
contact  will  be  made  with  the  operator  or  his  subcontractors  without  GS 
approve  1 . 

2.  Notify  GS  immediately  of  all  such  incidents  of  noncompliance 
with  the  surface  protection  requirements  of  the  lease  or  approved  plan 
of  operations. 

3.  Contact  the  operator  directly  only  in  cases  involving  an 
emergency  such  as  accidental  spills,  flowline  breaks,  or  other  situations 
endangering  health,  safety,  or  significant  resources. 

GS  will  be  immediately  notified  of  any  such  actions  taken  by 
BLM.  At  that  time  GS  will  assume  jurisdiction  to  expedite  the  necessary 
operations  to  resolve  the  emergency  and  will  request  BLM's  assistance 
as  needed  in  matters  of  surface  clean  up  and  rehabilitation. 

4.  If  requested,  furnish  help  during  and  after  emergency  for 
clean  up  operations,  and  also  furnish  expertise  for  any  required 
rehabilitation. 
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D-MAINTENANCE  OF  FIELD  ACTIVITIES 
INSIDE  THE  AREA  OF  OPERATION 


GS  will: 

1.  Require  operators  to  file  for  approval  a  suitable  plan  with 
GS  prior  to  undertaking  any  new  construction,  reconstruction  or  alter¬ 
ation  of  facilities,  including  roads,  dams,  reservoirs,  etc.,  which  will 
result  in  additional  surface  disturbance. 

Operator  must  submit  to  GS  enough  information  concerning  the 
proposed  activity  to  allow  evaluation  of  possible  surface  disturbance. 

2.  Notify  BLM  of  the  proposed  surface  disturbing  activity  and 
furnish  all  available  information. 

3.  Process  the  proposed  plan  only  after  receiving  the  input  of 
BLM  with  respect  to  surface  protection  and  rehabilitation  requirements 
and  make  such  requirements  a  part  of  the  approved  plan. 

4.  Make  its  approval  of  the  plan  subject  to  such  conditions  as 
shall  be  mutually  agreeable  to  both  the  GS  and  BLM. 

5.  Make  periodic  inspections  to  assure  that  the  operator  is  properly 
maintaining  the  facilities. 

BLM  will: 

1.  Respond  timely  to  GS's  notification  that  a  plan  has  been  filed 
for  additional  surface  use  within  an  AO  by  providing  its  recommended 
surface  protection  or  rehabilitation  requirements. 

2.  When  requested  by  the  GS,  assist  in  resolving  noncompliance 
with  the  terms  and  conditions  or  stipulations  of  any  approved  plan. 

3.  Make  periodic  inspections  to  assure  that  the  operator-  is 
complying  with  the  surface  protection  and  rehabilitation  requirements 
of  the  lease  and  the  approved  operating  plan  and  will  notify  GS  when  it 
becomes  aware  of  any  operating  condition  warranting  correction.  The 

BLM,  on  its  own  initiative,  may  make  recommendations  to  GS  for  the  mainte¬ 
nance  or  rehabilitation  of  existing  conditions  adversely  affecting  the 
surface  or  other  resources  within  an  AO. 

4.  Notify  GS  of  all  applications,  which  involve  other  surface 
uses  of  the  lands  within  the  AO  for  GS  recommendations  prior  to  approval 
of  the  application. 
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E-SURFACE  USE  MANAGEMENT  OUTSIDE 
THE  AREA  OF  OPERATION 


BLM  will: 

1.  Resolve  surface  use  conflicts  to  the  satisfaction  of  all  users 
if  possible;  failing  this,  BLM  will  take  appropriate  steps  to  eliminate 
the  conflict  generally  with  priority  consideration  given  to  the  continued 
mineral  development.  In  that  regard  the  comments  and  recommendations 

of  the  GS  will  be  requested. 

2.  Work  directly  with  all  surface  users  in  the  area,  including 
operators,  regarding  maintenance  of  roads  and  other  support  facilities, 
preventing  damage  to  the  surface  resources,  and  encouraging  public 
health  and  safety  awareness. 

3.  Notify  GS  of  all  applications  involving  lands  outside  the 
AO  where  surface  use  may  cause  conflicts.  Approval  of  applications 
will  be  based  upon  all  considerations  including  recommendations  from 
the  GS. 

GS  will: 

1.  Contact  BLM  immediately  if  it  becomes  aware  of  any  conflicts 
involving  surface  use. 

2.  Make  recommendations  to  BLM  if  production  facilities  are  being 
vandalized  so  protection  measures,  such  as  limiting  or  restricting  public 
access  into  the  area,  may  be  initiated. 

3.  Make  recommendations  to  both  the  operator  and  BLM  to  improve 
public  health  and  safety  conditions  and  other  conditions  such  as  road 
maintenance  in  the  general  area. 

4.  Work  with  BLM  to  resolve  any  surface  use  conflicts  which  may 
arise . 
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F-ABANDONMENT 


GS  will: 

1.  Notify  BLM  of  cancellation  or  termination  of  any  approved  pla^^ 
of  operations  under  which  no  activity  has  taken  place. 

2.  Send  BLM  a  copy  of  all  notices  of  intention  to  abandon.  If 
the  lease  is  to  remain  in  effect,  any  proprietary  data  contained  in  a 
notice  will  be  deleted.  If  that  portion  of  the  approved  plan  of  operations 
covering  surface  rehabilitation  does  not  contain  information  as  to  whether 
the  well's  casing  is  to  be  cut  off  below  the  ground  surface  or  the  abandon¬ 
ment  marker  is  to  be  waived,  or  both,  the  BLM  will  be  orally  contacted  for 
its  recommendations. 

3.  Approve  the  surface  and  subsurface  plugging  program  to  be 
followed  by  the  operator. 

4.  Not  approve  the  abandonment  of  a  well  where  BLM  has  furnished 
a  written  declaration  of  its  interest  in  acquiring  that  well  should  it 
encounter  useable  fresh  water,  without  first  supplying  BLM  with  the 
operator's  estimated  cost  of  the  casing  to  be  left  in  the  hole  and  the 
opportunity  to  assume  future  responsibility  for  the  well.  GS  will  provide 
as  much  advance  notice  as  is  possible  but  it  is  recognized  that  in  many 
instances  it  will  be  necessary  that  BLM's  decision  be  made  within  a  few 
hours  after  notification  of  the  proposed  abandonment. 

5.  As  necessary,  request  that  BLM  work  directly  with  the  operator 
concerning  surface  rehabilitation. 

6.  Approve  the  subsequent  report  of  abandonment  only  after  a  joint 
inspection  by  BLM  and  GS  confirms  that  surface  rehabilitation  requirements 
of  the  approved  plan  of  operations  have  been  completed  satisfactorily. 

BLM  will: 

1.  Upon  being  notified  of  the  pending  abandonment  of  a  well  which 
encountered  useable  fresh  water  and  being  furnished  with  the  operator's 
estimated  cost  of  the  casing  to  be  left  in  the  hole,  make  a  decision 
within  the  time  allowed  by  GS  as  to  whether  it  wants  the  well  and  will 
pay  the  attendant  costs  thereof. 

2.  Upon  request,  advise  GS  if  the  well's  casing  should  be  cut  off 
below  ground  surface. 

3.  Upon  request,  advise  the  GS  whether  the  required  surface  abandon¬ 
ment  marker  should  be  waived. 

4.  When  requested  by  GS,  work  directly  with  the  operator  concerning 
surface  rehabilitation. 

5.  Notify  GS  of  any  failure  on  the  part  of  the  operator  to  undertake 

surface  rehabilitation  measures  which  are  required  by  the  approved  plan  of 
operations . 
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6.  Initiate  action  to  have  the  operator's  surety  company  perform 
the  required  rehabilitation  if  all  efforts  to  secure  operator's  compliance 
with  the  pertinent  provisions  of  the  approved  plan  of  operations  are 
unsuccessful. 

7.  Contact  the  surface  owner  where  private  lands  are  involved  to 
ascertain  acceptance  of  the  surface  rehabilitation  provided,  however,  that 
in  no  event  shall  the  operator  be  required  to  perform  surface  rehabilitation 
in  excess  of  that  required  by  his  prior  contract  or  agreement  with  the 
private  surface  owner. 

8.  Notify  GS  of  operator's  satisfactory  completion  of  surface 
rehabilitation. 
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G-GENERAL 


GS  will: 

»  , 

Coordinate  and  communicate  with  lessees  and  operators  and  BLM  concerning 
area  development  plans  and  other  information  requirements  prior  to  sub¬ 
mission  of  drilling  applications. 

BLM  will: 

If  requested  by  GS,  communicate  with  lessees  and  operators  prior  to  sub¬ 
mission  of  drilling  applications  to  expedite  BLM’ s  input  concerning 
surface  management  and  rehabilitation  requirements. 

BLM  and  GS  will: 

Periodically  hold  joint  meetings  with  lessees,  operators,  con¬ 
tractors,  and  other  involved  parties  to  discuss  problems,  stipulations, 
working  agreements,  and  other  items  of  common  concern. 

2.  Meet  together  periodically  at  the  BLM  State  Office  and  GS  Area 
Office  level  to  discuss  past  and  future  procedures  under  these  instructions. 

3.  Offer  suggestions  for  revision  of  these  procedures  to  their 
Washington  Offices  for  improving  their  workability  and  to  reduce 
duplication  of  effort  in  conducting  these  cooperative  activities. 
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Form  3040—1 
(November  1970) 
(formerly  3107—1) 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 


Name 


NOTICE  OF  INTENT  TO  CONDUCT  OIL  AND  GAS  EXPLORATION  OPERATIONS 

Address  (include  zip  code) 


hereby  files  this  Notice  of  Intent  to  Conduct  Oil  and  Gas  Exploration  Operations'*  across  and  upon  (give  description 
of  lands  by  toumship(s)  dnd  range) 


The  type  of  operation  to  be  pursued  is  □  magnetometer  □  seismograph  Q  other  (specify) 

Approximate  date  of  commencement  of  operations  .  Upon  completion  of 

work,  the  Bureau  of  Land  Management  District  Manager  shall  be  furnished  a  “Notice  of  Completion  of  Oil  and  Gas 
Exploration  Operations.” 


The  undersigned  agrees  that  oil  and  gas  exploration  operations 
will  be  conducted  pursuant  to  the  following  terms  and 
conditions: 

1.  Exploration  operations  shall  be  conducted  in  compliance 
with  all  Federal,  State  and  County  laws,  ordinances  or 
regulations  which  are  applicable  to  the  area  of  operations 
including  but  not  limited  to,  those  pertaining  to  fire, 
sanitation,  conservation,  water  pollution,  fish  and  game. 
All  operations  hereunder  shall  be  conducted  in  a  prudent 
manner. 

2.  Due  care  will  be  exercised  in  protecting  lands  in  this 
notice.  All  necessary  precautions  shall  be  taken  to  avoid 
any  damage  other  than  normal  wear  and  tear,  to  gates, 
bridges,  roads,  culverts,  cattle  guards,  fences,  dams, 
dykes,  vegetative  cover  and  improvements,  and  stock 
watering  and  other  facilities. 

3.  Appropriate  procedures  shall  be  taken  to  protect  any 
shafts,  pits  or  tunnels,  and  shot  holes  shall  be  capped 
when  not  in  use  to  protect  the  lives,  safety,  or  property  of 
other  persons  or  of  wildlife  and  livestock. 

4.  All  vehicles  shall  be  operated  at  a  reasonable  rate  of 
speed,  and  due  care  must  be  taken  to  safeguard  all  live¬ 


stock  and  wildlife  in  the  vicinity  of  his  operations.  Bull¬ 
dozers  shall  not  be  used  without  advance  notification  to 
the  District  Manager.  Existing  roads  and  trails  shall  be 
used  wherever  possible;  if  new  roads  and  trails  are  made, 
care  should  be  taken  to  follow  natural  contours  of  the  lands 
where  feasible  and  restoration  and/or  reseeding,  as  re¬ 
quested  by  District  Manager  shall  be  made. 

5.  Upon  expiration,  revocation  or  abandonment  of  operations 
conducted  pursuant  to  this  “Notice,”  all  equipment  shall 
be  removed  from  the  land  and  the  land  shall  be  restored  as 
nearly  as  practicable  to  its  original  condition  by  such 
measures  as  the  District  Manager  may  specify.  All  geo¬ 
physical  holes  must  be  safely  plugged-  Upon  leaving  the 
land,  the  District  Manager  shall  be  informed. 

6.  Upon  request,  the  location  and  depth  of  water  sands  en¬ 
countered  shall  be  disclosed  to  the  District  Manager. 

7.  The  party  conducting  such  operations  shall  contact  the 
District  Manager  prior  to  actual  entry  upon  the  land  in  order 
to  be  apprised  of  the  practices  which  should  be  followed 
or  avoided  in  the  conduct  of  his  operations  in  order  to 
minimize  damages  to  property  of  the  United  States. 


(Signature) 


(Signature  of  Cieophysical  Operator) 


(Address  including  zip  code) 


(Address  including  zip  code) 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

SURFACE  DISTURBANCE  STIPULATIONS 


Management  Agency  {name)  ■ 


1.  Notwithstanding  any  provision  of  this  lease  to  the 
contrary,  any  drilling,  construction,  or  other  operation 
on  the  leased  lands  that  will  disturb  the  surface  there¬ 
of  or  otherwise  affect  the  environment,  hereinafter 
called  “surface  disturbing  operation,”  conducted  by 
lessee  shall  be  subject,  as  set  forth  in  this  stipu¬ 
lation,  to  prior  approval  of  such  operation  by  the  Area 
Oil  and  Gas  Supervisor  in  consultation  with  appro¬ 
priate  surface  management  agency  and  to  such  rea¬ 
sonable  conditions,  not  inconsistent  with  the  purposes 
for  which  this  lease  is  issued,  as  the  Supervisor  may 
require  to  protect  the  surface  of  the  leased  lands  and 
the  environment. 

2.  Prior  to  entry  upon  the  land  or  the  disturbance  of 
the  surface  thereof  for  drilling  or  other  purposes, 
lessee  shall  submit  for  approval  two  (2)  copies  of  a 
map  and  explanation  of  the  nature  of  the  anticipated 
activity  and  surface  disturbance  to  the  District  Engi¬ 
neer  or  Area  Oil  and  Gas  Supervisor,  as  appropriate,  and 
will  also  furnish  the  appropriate  surface  management 
agency  named  above,  with  a  copy  of  such  map 
and  explanation. 


Area  Oil  and  Gas  Supervisor  or 

District  Engineer  (Address,  include  zip  code) 


Address  (include  zip  code) 


An  environmental  analysis  will  be  made  by  the  Geo¬ 
logical  Survey  in  consultation  with  the  appropriate 
surface  management  agency  for  the  purpose  of  assuring 
proper  protection  of  the  surface,  the  natural  resources, 
the  environment,  existing  improvements,  and  for 
assuring  timely  reclamation  of  disturbed  lands. 

3.  Upon  completion  of  said  environmental  analysis, 
the  District  Engineer  or  Area  Oil  and  Gas  Supervisor, 
as  appropriate,  shall  notify  lessee  of  the  conditions, 
if  any,  to  which  the  proposed  surface  disturbing 
operations  will  be  subject. 

Said  conditions  may  relate  to  any  of  the  following: 

(a)  Location  of  drilling  or  other  exploratory  or 
developmental  operations  or  the  manner  in 
which  they  are  to  be  conducted; 

(b)  Types  of  vehicles  that  may  be  used  and  areas 
in  which  they  may  be  used;  and 

(c)  Manner  or  location  in  which  improvements 
such  as  roads,  buildings,  pipelines,  or  other 
improvements  are  to  be  constructed. 


Form  310  9-5  (August  1973) 
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GPO  849  -258 


Section  2,  Paragraph  (q)  of  Federal  Oil  and  Gas  Lease,  1/ 

"Protection  of  Surface,  Natural  Resources,  and  Improvements" 

(q)  Protection  of  surface,  natural  resources,  and  improvements. 
The  lessee  agrees  to  take  such  reasonable  steps  as  may  be 
needed  to  prevent  operations  on  the  leased  lands  from 
unnecessarily:  (1)  causing  or  contributing  to  soil  erosion 

or  damaging  crops,  including  forage,  and  timber  growth  thereon 
on  Federal  or  non-Federal  lands  in  the  vicinity;  (2)  polluting 
air  and  water;  (3)  damaging  improvements  owned  by  the  United 
States  or  other  parties;  or  (4)  destroying,  damaging  or 
removing  fossils,  historic  or  prehistoric  ruins,  or  artifacts; 
and  upon  any  partial  or  total  relinquishment  or  the  cancel¬ 
lation  or  expiration  of  this  lease,  or  at  any  other  time 
thereto  when  required  and  to  the  extent  deemed  necessary 
by  the  lessor  to  fill  any  pits,  ditches  and  other  excavations, 
remove  or  cover  all  debris,  and  so  far  as  reasonably  possible, 
restore  the  surface  of  the  leased  land  and  access  roads  to  their 
former  condition,  including  the  removal  of  structures  as  and  if 
required.  The  lessor  may  prescribe  the  steps  to  be  taken  and 
restoration  to  be  made  with  respect  to  the  leased  lands  and 
improvements  thereon  whether  or  not  owned  by  the  United  States. 


If  BLM  Form  3120-7 


NOTICES 


''f  the  Nevada  State  Multiple  Use  Advl- 
>ry  Board  wlU  be  held  December  10 
ad  11,  1073  at  8  aon.  at  the  Pioneer 
(nn.  221  8.  Virginia  Street,  Rcnu, 
Nevada. 

The  Nevada  State  Multiple  Use  Advi¬ 
sory  Board  was  established  to  advise  and 
counsel  the  Bureau  of  Land  Management 
and  the  Secretary  of  the  Interior  on 
national  resource  land  raanagenicnt. 

'Hits  will  be  the  first  meeting  of  the 
newly  appointed  board  under  Its  charter 
approved  by  the  Secretary  of  the  In¬ 
terior  on  August  5,  1975.  Tlie  purpose 
of  the  meeltng  is  to  orient  the  board 
members  to  BLM's  programs,  to  elect 
officers  and  to  discuss  necessary  com¬ 
mittees.  The  following  topics  will  be  dis¬ 
cussed  during  the  meeting:  Role  and  or¬ 
ganization  of  the  board  Including  com¬ 
mittees,  current  Issues  nationally  and  In 
Nevada,  BLM  Nevada  district  organi¬ 
zation  study,  current  legislation  affecting 
the  BLM  and  the  board’s  perceptions  of 
the  BLM. 

The  meeting  is  open  to  the  public.  In¬ 
terested  i>ersons  may  make  oral  pres¬ 
entations  to  the  board  or  file  written 
statements.  Such  requests  should  be 
made  to  the  official  listed  below  at  least 
15  day.H  prior  the  meeting. 

P'urther  information  concerning  this 
meeting  may  be  obtained  from  Carl  A. 
Gldlund,  Chief,  Public  Affairs  Staff,  Bu¬ 
reau  of  Land  Management,  Nevada  State 
Office,  Room  3008  Federal  Building,  300 
Booth  Street.  Reno,  Nevada  89502,  tele- 
one  702-784-5469. 

minutes  of  the  meeting  will  be  avall- 
vle  for  public  Inspectloa  and  copying 
four  weeks  after  the  meeUng  at  the  Bu¬ 
reau  of  Land  Management,  Nevada  State 
Office,  Room  3041,  Federal  Building,  300 
Booth  'Street,  Reno,  Nevada  89502. 


WiLLAMETTB  MkkUUAN 
VVKNATCHEE  NATIONAL  FORKST 
Liberty  imtoricol  Distriot 
T.  20  N..  R.  17  E.. 

Soo.  1.  portions  of  aw>4NW'/,.  8E«4NWi/,. 
and  NW'^swy,: 

Sec.  2,  portions  of  NF.'.f,SK»,i . 

Further  doacrlbod  as  follows; 

Bogbinlng  at  Corner  No.  I.  the  V4  Scrtlori 
Corner  common  to  1  iind  2,  T.  20 

N..  R.  17  f. 

From  Corner  No.  !  by  inclc.s  and  boniuls; 
N.  73'  57'  E  .  1U06.ro  fret  to  Coraor  No. 
2;  N.  on*  00'  E..  340.54  f«-et  to  Corner 
No.  3;  8.  0*  00'  E.  129.41)  feet  to  Corner 
No  4;  8.  67*  30'  W.,  256.95  feet  to  Corner 

No.  6:  8.  24*  13'  W..  126.03  feet  to  Corner 

No.  6;  8.  60*  35'  W.,  1372.60  feet  to  Comer 
No.  7;  N.  38*  63'  W..  291.00  feet  to  Corner 

No.  8;  8.  61*  48'  W.,  238.09  feet  to  Corner 

No.  9;  3.  66*  M'  W..  307.23  feet  to  Corjier 

No.  10;  N.  0*  00'  E.,  642.10  feet  to  Comer 
No,  11;  N.  73  *  67'  E..  708.97  feet  to  Corner 
No.  1;  the  place  of  beginning. 

Ihe  area  described  contains  approxi¬ 
mately  23.76  acres  In  Kittitas  County. 
Washington. 


Harold  A.  Berenbs, 
Chief,  Branch  of  Lands 
and  Minerals  Operations. 

(FR  Doc  75  30244  Piled  11-10-7G;8:45  am] 


Geological  Survey 
(NTL-OJ 

FEDERAL  AND  INDIAN  OIL  AND  GAS 
LEASES 

Approval  of  Operations 


E.  I.  Rowland, 

'  State  Director,  Nevc^. 

November  S,  1975. 

fFR  DOO.7S-30243  Piled  11-10-76,8:46  am) 


fOR  13853  (Wash.) )  ^ 

WASHINGTON 

Notica  of  Termination  of  Proposed 
Withdrawal  and  RaaarvaMon  of  Lands 

OCTOSBR  30,  1975. 

Notice  of  an  application  Serial  No.  OR 
13853  (Wash.),  for  withdrawal  and  res- 
ervaUon  of  lairds  was  published  as  F’ed- 
eral  Rsgxstex  Document  No.  PR  75-6093 
on  page  12131  of  the  Issoe  for  March  17, 
1975.  TTie  applicant  agency  has  cancelled 
Its  application  which  Involved  the  lands 
described  below.  Therefore,  pursuant  to 
the  regulations  contained  in  43  CPR 
2091. 2-5 (b),  such  lands  will  be  at  10  a.m. 
on  December  5,  1975,  reUeved  of  the 
segregative  effort  of  the  above-mentioned 
application. 

The  lands  Involved  in  this  notice  of 
termination  are: 


Notice  is  hereby  given  that  the  Geo¬ 
logical  Survey  proposes  to  formalize  Its 
procedures  for  approval  of  all  applica¬ 
tions  for  permits  to  conduct  operational 
or  construction  activities  on  onshore 
Federal  and  Indian  oil  and  gas  leases. 
The  proposed  Notice  also  prescribes  the 
Informatioa  which  a  lessee  or  operator 
must  submit  in  support  of  applications 
to  conduct  operations. 

Interested  parties  may  submit  written 
comments,  f^Jectloas,  and  suggestions  to- 
the  Chief,  Conservation  Division:,  U.S. 
Geological  Surrey,  National  Center.  Mall 
Stop  650,  12201  Sunrise  Valley  Drive, 
Reston,  Virginia  22092,  on  or  before  De¬ 
cember  14, 197b. 

It  Is  hereby  certified  that  the  economic 
and  inflationary  impacts  of  proposed  No¬ 
tice  to  Lessees  and  Operators,  NTL^, 
have  been  carefully  evaluated  in  accord¬ 
ance  with  OMB  Circular  A-107. 

V.  E.  McKelvey, 
Director. 

Notice  to  Lessee.^  and  Operators  op  Fed¬ 
eral  AND  Indian  Onshore  Oil  and  Gas 
Leases  (NTL-6) 

Pursuant  to  the  National  Environmen¬ 
tal  Policy  Act  of  1069  (83  Stat.  852),  the 
Department  of  the  Interior  Is  charged 
with  the  responsibility  of  assuring  that 
oil  and  gas  operation.^  on  leased  lands 


under  ILs  JurLsdlctlon  arc  conducted  with 
due  regard  for  the  protr*:Uon  of  tlie  en¬ 
vironment.  Therefore,  all  operations 
wliicli  are  conducted  on  onshore  Federal 
and  Indian  oil  and  gas  lease  must  con¬ 
form  to  the  requirements  of  this  Notice 
as  well  as  those  contained  In  the  lease 
and  ill  the  Oil  and  Gas  Operating  Regu- 
lalion.s.  Title  30  CPR  Part  221. 

I.  GKNf.KAL 

In  oi(it:r  that  Uic  cnviroiinicnlal  im¬ 
pact  of  proposed  oi>erullons  may  bo 
properly  evaluated,  aU  applications  to 
conduct  Icjisehold  operations  or  con¬ 
struction  activities  mu.st  be  accompanied 
by  an  appropriate  surface  use  plan.  As  a 
mlnunum,  such  applications  and  surface 
use  plans  must  provide  a  detailed  de¬ 
scription  of  the  technical  aspects  of  the 
ppposeil  operation  or  activity,  the  mag¬ 
nitude  of  surface  disturbance  involved 
and  the  procedures  to  be  followed  in 
rehabilitating  the  surface  once  the  op¬ 
eration  or  construction  activity  has  been 
completed.  Specific  requirements  In  this 
regard  are  set  forth  In  Sections  II(B), 
in,  and  V  hereof.  One  copy  of  the  sur¬ 
face  use  plan  must  be  attached  to  each 
copy  of  the  application  to  conduct  op¬ 
erations  or  construction  activities. 

Applications  to  conduct  operation.^  or 
construction  activities  with  attached  sur¬ 
face  use  plans  should  be  filed  at  least  30 
days  In  advance  of  the  contemplated 
startmg  date  of  any  operation  or  con¬ 
struction  activity  in  order  to  allow  suffi¬ 
cient  time  in  which  to  schedule  and  con¬ 
duct,  If  necessary,  a  Joint  field  Inspection 
by  appropriate  personnel  of  the  Geolog¬ 
ical  Survey,  the  Federal  surface  manage¬ 
ment  agency,  the  lessee  or  operator,  and 
If  practical,  the  lessee’s  or  operator’s  con¬ 
tactors  and  subcontractors  who  will  per- 
foam  the  work.  However,  the  early  filing 
of  an  application  Is  no  guarantee  that 
thereof  will  be  granted  within 
period,  as  environmental  con¬ 
siderations  or  current  workload  In  the 
affedied  Federal  agencies  may  result  In 
further  delay. 

operators  have  the  respon- 
slbDlty  to  see  that  their  exploration,  de¬ 
velopment,  production,  and  construction 
conducted  In  a  manner 
which  (1)  affords  maximum  safeguards 
for  the  environment;  (2)  results  In  the 
proper  rehabilitation  of  disturbed  lands* 
assures  the  protection  of  the 
public  health  and  safety,  in  that  regard 
lessees  and  operators  will  be  held  fullv 
accountable  for  their  contractors’  and 
subcontractors’  compliance  with  the 
applicable  laws,  regulations,  and  the  re¬ 
quirements  of  the  approved  permit  and 
surface  use  plan. 

All  approvals  of  proposed  operaUons  * 
a.s  well  as  subsequent  instructions  and 
regulation  thei'eof  will  come  fi'om  the 
Di-strlcL  Engineer  or  Area  Oil  and  Gas 
Supervisor  of  the  Geological  Survey. 
However,  the  Federal  surface  manage¬ 
ment  agency  will  establish  the  rehabili¬ 
tation  requirements  and  will  be  available 
for  consultation  during  rehabilitation 
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oprr:if  ior..'>.  Nimm'.'s,  .icldrc.'iofs.  iuid  pjioon 
numb'*!'-  of  PtM" per.sonnol  of  the 
GeolOLjicri!  Survey  and  the  Federal  sur¬ 
face  manapement  agency,  as  well  as 
approved  surface  use  arcus,  will  be  fur¬ 
nished  the  lessee  or  operator  on  its  ap¬ 
proved  copy  of  the  permit  and  surface 
use  plan. 

Lessees  and  operafors,  us  well  n.s  tlieir 
conti  actors  and  suhcontractors,  must  not 
commence  any  operation  or  ccn.sti-uctioii 
activity  on  a  lease  without  the  i)rior  ap¬ 
proval  of  the  appropriate  ofiicial  of  the 
CP'oI' i; . ic.'i I  f;iiiv»‘\'  l.ikcwi.sr,  tbo  (.('foi.'; 
ionl  Cl  .lit  1 1 1 )' >M-.  i.i  sn  appin'.iil  |.l•.•lrll! 
iitul  iirhifc  UM'  pi.'ui  niav  (a.I.  h.-  :iHi 
unless  the  CJctilii/'^ieill  MotV(y  li:e.  ap 
proved  an  amciKkd  or  .'juiijilenientsl  iier- 
mit  and/or  plan  covering  any  .such  modi¬ 
fications.  Approval  of  subsenuent  opera¬ 
tions  l.s  nddre.ssed  in  SccUoti  V  of  thl.s 
notice. 

11.  Drilling  Operaticms 

A.  PRELIMINARY  ENVIRONMENTAL  MVII.W 

A  preliminary  cnvli'onmental  revic\y 
will  be  required  on  all  future  drilling  op- 
eration.s  prior  to  entry  on  the  ground  for 
the  purpose  of  staking  the  location,  ac¬ 
cess  roads,  and  other  surface  u.'c  areas. 
The  lessee  or  operator,  upon  finalizing 
plans  to  drill  but  prior  to  the  actual  sur¬ 
veying,  must  file  with  the  Geological 
Survey’s  District  Engineer  or  Area  Oil 
and  Ga.;>  Sui'eJ'vi.sor  and  tlie  nripropriaLe 
ofl'ice  of  the  involved  Federnl  surf.acc 
management  agency,  a  topographic  map 
(or  equivalent)  of  a  scale  not  less  than 
1  Inch  -  1  mile  which  shows  the  preferred 
location  and  tlie  general  loiiographic 
features  in  the  area.  'This  will  iKM-mit  the 
Federal  surface  management  agency, 
prior  to  the  lc.s.9ee’.i  or  operator’s  expen¬ 
diture  of  time  and  money  for  sui've.vs,  to 
review  Its  records  for  any  potentiaJ  con¬ 
flicts  with  other  resource  values.  If  con¬ 
flicts  are  noted,  a  Joint  conference  or 
field  Inspection,  as  appropriate,  by  tho 
Geological  Survey,  the  Federal  .surface 
management  agency,  and  the  operator 
may  be  scheduled  to  rc.solvo  r>i’oblcni 
areivs. 

B.  APPLICATION  FOB  PERMIT  lO  DRILL 

All  drilling  opera tion.s  mu.st  be  con¬ 
ducted  In  accordance  with  a  permit  or 
development  plan  which  ha.s  iiie  jirlor 
approval  of  the  DLsirict  Engineer  or  Area 
Oil  and  Gas  Supervisor. 

’Tlic  permit  or  development  plan  filed 
for  approval  wdll  consist  of  the  applica¬ 
tion  for  piTinIt  to  drill  on  Form  0  .13 1C.', 
and  a  multi-point  surface  use  and  oiiera- 
tlons  plan.  Where  private  .surface  Is  In¬ 
volved,  it  sliould  also  include  a  copy  of 
the  written  agreement  between  the  lessee 
or  operator  and  the  surface  owner  or  a 
letter  .setting  forth  the  rehabilitation  re¬ 
quirements  of  the  .surface  owner.  The 
requirements  for  surface  ii.se  and  opera¬ 
tions  plans  and  llu*  rciiabllll at  Ion  of  pri¬ 
vate  .surface  arc  ronlalii'd  In  .Sccllon.s 
in  ami  Vr.  rcspccll\ cl.v.  of  (Ids  notice. 

Tlie  apiilicallon  for  perndt  to  drill 
must  provide  information  concct  nitu;  •  1 ) 
the  local.lnii  in  feet  and  dircclinn  Iroin 
tile  ncaic.sl.  linc.s  of  an  esUddr  linl  sin - 
vcy.  as  deterndm  (I  !>>  a  rcgislcrcd  .mu- 


veyor  or  engineer;  (2»  tiie  elevation 
above  st\'i  level  of  the  ground  and  dorrlck 
floor  or  rotary  kelly  bu.shlng;  (3)  Uie 
geologic  name  of  the  surfax-e  fornuttion; 
(4)  the  tvfie  of  tools  and  other  equip¬ 
ment  to  lie  utilized;  (T)!  the  proposed 
drilling  doiitli;  (6)  the  estimated  tops  of 
Important  geologic  markers;  (7)  the  esti¬ 
mated  depth.s  at  which  water,  oil,  pas. 
or  other  mineral  di'posK.s  arc  expeided 
to  be  encountered;  ^0)  tho  p/otio.scd  c,'i.s- 
Iny  pro.grain  including  the  size,  grade. 
wxigiiL,  and  safety  factors  for  collapse. 

liui’.ioii.  :  Mil  iMir.'-.t  nl  ciicli  ..liin,'’,;  (?)) 

Ml<‘  !i!(>pi);.''i|  ;./•((  in;-  t'cil  p  ol  racli  in," 

■  *iiii,",  and  III!'  iiHiwiiui  Mild  i.ypc  nf  <>• 

•  ■‘li'.t  liiii  ludin".  ;iddi'ivc-,i  and  oukI  !<> 
uc  Used;  ilOi  the  ja >i|)(>si-d  ja  are  con  • 
tn.il  eqiiipmciil.  which  is  to  be  ig;cd  and 
a  si'iiematic  diagcain  tiierr.of;  (11)  the 
type  and  characteri.;tic.s  of  the  propor.ed 
drilling  medium  cc  merliutn.s  to  be  em- 
pkv.  ed;  0  2)  the  to.sting,  logging,  and 
coring  programs  tube  folio vved:  (13)  any 
abnormal  pressures  or  temperatures  ex¬ 
pected  to  be  encountered  or  potential 
ha/ards  such  as  hydrogen  sulfide  gas  and 
plans  for  mitigating  such  hazards:  (14) 
the  anticipated  starting  date  and  dura¬ 
tion  of  the  operation :  and,  (15)  any  other 
facets  of  the  propo.scd  operation  which 
are  pertinent  to  tlie  Geological  Survey’s 
consideration  of  the  application.  The 
District  Ep.glnecr  or  Area  Oii  and  Gas 
oupervi'oi-  may  nupiirc  a cldiiiod:!)  in- 
rormatiun  a.s  .w  ai  i',>nt<-fl. 

A  eo|)y  of  anjirovert  npuls.  aiion  for  i'er- 
init  (4>  drill  and  (he  ru  cjmpe.nving  sur¬ 
face  u.se  and  opera! ions  ]dan  sMpI!  be 
posLeil  at  the  drillsile. 

ITT.  i-Fotm':  Suitai'l-  Iks;;  J-  hv. 

C>rT' RATION .s  Flan 

A  surface  use  and  operation.^  plan  in 
sufficient  detail  to  permit  a  complete  ap¬ 
praisal  of  the  environmental  cllec(.s  as¬ 
sociated  with  tlie  proposed  project  must 
be  submitted,  in  triplicate,  to  the  Dis¬ 
trict  Engineer  or  Area  Oil  and  Gas  Sup¬ 
ervisor  with  the  .application  for  permit 
to  drill. 

The  GeoIogie.al  Survey  w'ill  .send  a  copy 
of  .such  plan  to  tlie  Federal  surface  man¬ 
agement  .agency.  Wiien  possible,  a  pre¬ 
liminary  field  development  plan  or  drill¬ 
ing  .schedule  should  also  be  submitted  to 
allow  lead  time  for  cvulii.'iting  environ¬ 
mental  ron.sid»‘ration.s,  i  c.sourcc  conllicif . 
and  land  use  iilanning  .alternatives. 

Tlie  jilan  shall  in  its  context  provide 
for  and  :Ls.suro  ndcuuato  jirotection-  of 
surface  le.sourees.  other  enviromiK’iital 
componiMih;,  and  inebule  aileqiuite  inea.s- 
ures  for  reclamation  of  di.itin  bed  l.and.s. 
The  plan  .shall  bo  cioveloped  in  conform¬ 
ity  with  the  provisions  of  the  lease,  at¬ 
tached  stipulations,  and  tlie  guideline.s 
provided  by  this  Notice.  In  developing 
tlie  plan,  tho  lessee  or  o|)c.'*ator  will  make 
ii.se  of  .such  InPinnul  ion  as  Is  avalla-hlir 
fr<)m  ihe  l•'^•ll<•l  :i I  ;:iiil:i(  (‘  inaiiageincMt 
ngcMi'v  eoiicoMiliiii  (lx-  .surface  i e.soiircc.s. 
onvlroiU!ien(.al  con  .i(It  r;iMoiii:,  and  local 
leclaniiil  ion  procedures.  'I'he  plan  will  be 
revii'wed  for  ridenuatecy  by  the  Gcologl- 
<sil  Survey  and  llie  Fc«(eral  surface  in.an- 
ar.ciiiiait  agency.  AiU'Coval  of  propo.'.i'd 
act  n  il  le.s  (bat  would  n  .  iill  in  in  .ssii  ablo 
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or  exi-en.sive  damage  to  the  enviionmenl 
will  be  withheld  until  the  plan  Ls  modi- 
Ded,  additional  mitigating  measures  are 
provided,  or  altcrnativc.s  to  tlie  propo.spd 
action  are  agreed  upon. 

A.  GUIDELINES  FOR  'iUE  PREPARATION  OF 
•SURFACE  USE  AND  OPERATIONS  PLANS 

In  the  preparation  of  surface  use  and 
operations  plans,  lessees  and  operators 
should  adhere  closely  to  the  following: 

1.  ExL'itmg  roads.  A  legible  map  (USGS 
tdpngrajjliic  or  county  road  map  of  a 
s'  al'*  lint,  la'.K  than  1  inch  1  mile)  .shall 
t)'.‘  used  ifir  |oc;itinf;  the  iiropo.'.ed  well 
.'ih'  In  n  iiiLlon  tc<  lown  or  nUn.*r  Imsil.- 
ablc  n  icrence  fwiint  'Die  priijioscd  ronl.e 
to  Uie  location  inclndin;'.  aiijiropriate  di.*;- 
Uinccs  from  the  refr-.-ence  point  to  the 
point  where  the  ncccs.s  route  exits  the 
highway  or  county  road  .shall  be  shown. 
All  proposed  acce.ss  roads  shall  be  ap- 
proj'riulely  labeled  or  color  coded.  Addi¬ 
tionally,  all  existing  roads  within  a  ra¬ 
dius  of  three  miles  from  the  location  of 
a  proposed  exploratory  well  should  be 
.shown.  An  exploratory  well  Is  a  well 
which  is  located  two  miles  or  more  from 
the  boundary  of  a  known  geologic  struc¬ 
ture  or  a  pjoducible  w'ell.  For  all  other 
drill, sito.s  (development  wells)  existing 
roads  within  a  one-mile  radius  of  the 
location  should  be  shown. 

Any  plans  for  the  improvement  and/or- 
mninlcuance  of  e:\i.sling  roads  should 
al.'  O  be  stilted. 

Jn  formation  required  by  item  Nos.  3 
and  4  of  this  suhcectlon  may  al.'O  be 
.shown  on  this  map  if  appropriately 
l.abelcd. 

2.  Planned  access  roads.  Information 
in  thi.s  regard  is  to  be  submitted  on  a 
large  scale  man  (not  less  than  4  inches 
“  1  mile)  and  shall  appropriately  Iden¬ 
tify  all  permanent  and  temporary  access 
road.s  that  are  to  be  con.structed,  or  re- 
comtructed  in  connection  with  the  chdll- 
ing  and  production  of  the  proposed  well. 
Width,  ma,ximum  gi-ade,  turnouts,  drain¬ 
age  design,  location  and  size  of  culverts, 
and  .surfacing  material,  if  any,  shall  be 
staled.  At  the  time  of  submission,  the 
location  of  all  propo.‘:ed  new  or  recon¬ 
structed  roads  shall  be  staked.  However, 
Tnodlfic.ation  of  proposed  road  design 
may  be  required  after  the  location  is 
accepted. 

Triforination  .should  also  be  furnl'dicd 
to  indicate  wdiere  cxl.stlng  fences  will  be 
cut  and  whether  gates  or  cattleguurds 
will  be  u.sed.  Additionally,  the  dlscn.ssion 
.should  make  reference  to  any  exi.stjng 
gate.s  whicli  urc  to  be  reiilaced  by  cattle- 
gtmrdn. 

3.  Location  of  existing  wells.  This  in- 
fonnatfon  should  be  submitted  on  a  map 
of  suitable  scale  and  Include  all  wells 
(producing,  abandoned,  tempoi-aiy  aban¬ 
doned.  shut-in,  in.lection,  dispasal,  and 
drilling)  within  a  two-mile  radius  of  the 
projio.sed  Inca  I  ion  of  an  exploratory  well 
or  wIMiiii  R  oiie-Miile  mdliis  of  the  i>ro- 
posed  localhm  of  a  development  well. 

4.  r,ntrral  roads  to  well  locations.  The 
Inroiinatlon  submitted  in  this  regard 
.should  bo  shown  on  a  m.ap  of  suitable 
(.cab'  and  Inclnde  all  exl.sting  and  ino- 
|)o.';ed  lah'ral  riKnl.s  lo  all  well  loea lions 
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within  a  one-mile  radius  of  the  proj  o.^cd 

location.  .  .  .  , 

&.  LocatUm  ot  tank  battertm.  pt  odur- 
Uon  tacilitles.  and  vrodxudUm.  aalhcrincj. 
and  service  lines.  ExlstlnR  tank  hatterlcs, 
production  facilities,  and  production, 
gathering,  or  service  lines  wlUiln  a  onc- 
mlle  radius  of  the  proposed  location 
which  arc  owned  or  controlled  by  the 
lessee  or  operator  should  be  shown  on  a 
map  or  plat  of  suitable  scale.  Tlie  type  of 
each  present  facility  and  the  exact  na¬ 
ture  of  each  existing  line  toil  flow  line, 
gas  gathering  lino.  Injection  line,  or 
water  disposal  line)  should  be  Identifiecl 
and  It  should  be  noted  which.  If  any.  of 
said  lines  are  burled.  If  new  facilities 
(tank  battery,  other  production  equip¬ 
ment.  and  lines)  are  contemplated  in  the 
event  production  Ir.  established  and  those 
faculties  axe  to  be  located  at  other  tlian 
on  the  well  site  Itself,  the  map  or  plot 
furnished  In  this  regard:  must  also  Indi¬ 
cate  the  location  all  proposed  new  facili¬ 
ties.  Future  pro.spccts  for  additional  de¬ 
velopment  of  the  leasehold  should  be 
considered  In  the  siting  of  new  facilities. 
However,  final  approval  to  constnict  such 
new  facilities  will  not  be  granted  until 
after  detailed  plans  have  ht'cn  submitted 
and  evaluated  I'ursuant  to  Section  V 
hereof. 

6.  Location  and  type  of  touLer  supply 
(rivers,  creeks,  lakes,  ponds,  and  wells) . 
This  Information  may  be  shown  by 
quarter-quarter  section  on  a  plat  or  map 
of  suitable  scale  or  may  be  a  wTlttcn 
description.  Tlie  source  of  all  water  to  be 
used  In  drilling  the  proposed  well  should 
be  noted.  The  method  of  transporting  the 
water  shall  be  stated  and  any  access 
roads  neded  to  haul  the  water  will  be 
described  In  items  Nos.  1  or  2,  ^  ap¬ 
propriate.  However,  the  Survey  s  ap¬ 
proval  of  the  surface  use  and  operations 
plan  docs  not  relieve  the  lessee  or  oper¬ 
ator  from  obtaining  any  other  authoriza¬ 
tion  which  may  be  required  for  the  use 
of  auch  water.  Moreover,  if  a  w'ater  sup¬ 
ply  well  is  to  be  drilled  on  the  lease.  It 
must  be  so  stated  under  tills  Item  and  the 
District  Engineer  or  Area  Oil  and  Gas 
Supervisor  may  require  the  filing  of  a 
separate  application  for  permit  to  drill. 

7.  Source  of  construction  materials. 
This  Information  may  be  shown  by 
quarter-quarter  section  on  a  plo  t  or  map 
of  suitable  scale  or  may  be  a  wnitten 
description.  TIic  proposed  source,  char¬ 
acter,  and  use  of  all  construction  mate¬ 
rials  such  as  sand,  gravel,  stone,  and  soil 
material  should  be  stated.  Any  acces.s 
roods  needed  to  haul  such  niaterlols 
should  be  described  In  item  No.';  1  or  2. 
as  appropriate. 

8.  Methods  for  handlirui  waste  disiyosal. 
A  brief,  written  der-criptlon  should  l>e 
given  of  the  methods  and  location  for 
safe  containment  and  dLsiwsal  of  each 
type  of  waste  material  (cuttings,  garbage, 
salts,  chemicals,  and  sewage)  which  re¬ 
sults  from  the  drilling  of  the  proposed 
well.  Likewise,  the  narrative  .shoiild  in¬ 
clude  plans  for  tlie  eventual  disi>osal  of 
drilling  fluids  and  any  produced  oil  or 
water  recovered  during  testing  ojici.i- 
Uons. 


9.  Ancillary  facUilics.  nie  plan  or 
subsequent  Rniendmcnts  to  such  plans 
sliall  identify  all  unclllao’  facUlUc.s  such 
as  camps  and  ulr.sLrlp.s  as  to  Uitlr  loca¬ 
tion,  land  area  required,  and  the  methods 
and  .standards  to  be  employed  in  their 
construction.  Such  faculties  bbaU  be 
shown  on  a  ni'ip  of  suitable  .‘loalc  and 
shall  be  slaked  on  Uie  ground. 

10.  Well  site  layout.  A  plat  of  snltaolc 
scale  (not  le."is  tlian  1  Inch— 50  feet) 
includiiig  cross  scctiou  diagrams  of  the 
drUl  pad  and  the  relation  to  bu>orrapby 
are  required.  The  plat  .«;!iould  al.so  in¬ 
clude  tlie  proposed  location  of  the  mud 
tanks,  pits  (reserve,  burn,  and  triusii), 
pipe  racks,  access  road,  turnaroun'i 
areas,  parking  nrea.s,  living  faculties  .soil 
material  stockpile,  and  toe  orientation 
of  the  rig  with  respiict  to  toe  pad  and 
other  facUitic?-..  Plans  to  line  toe  reserve 
pit  should  be  indleated. 

The  exterior  diincn-slons  of  Uie  pad 
and  rc.serve  pit  shall  bo  spcclf.ed  and  will 
be  staked  on  toe  ground. 

11.  Plaris  for  restoration  of  the  sur¬ 
face.  State  the  propo.scd  program  for 
.surface  restoration  ui»on  completion  of 
toe  operation  .such  a.s  sUickpIllng  top.soil, 
leveling,  rcjocillng.  and  seed  mixture. 
Siicli  plan.;;  will  be  reviewed  for  adcqiuu-y 
by  too  appropriate  Federal  sun  ace  man¬ 
agement  agency.  A  propo.sed  timetable 
for  the  commencement  and  completion 
of  rehabilitation  operations  must  be 
provided. 

12.  Other  information.  Incliule  a  gen¬ 
eral  description  of  tlie  topography,  soil 
characteristics,  formation  llthologle.s, 
geologic  features,  flora,  fauna,  and  otlier 
aspects  of  toe  area  such  as  other  surface 
use  activities. 

The  surface  ownership  (Federal,  In¬ 
dian,  State,  or  private)  at  the  well  loca¬ 
tion  and  for  all  lands  which  are  to  be 
crovssed  by  newly  constructed  roads 
should  bo  Indicated. 

Any  available  information  which 
would  be  u-seful  In  evaluating  tlie  envi¬ 
ronmental  Impact  of  toe  proposed  oper¬ 
ation,  Including  proximity  to  steep  hill¬ 
sides  and  gullies,  water  wells,  ponds, 
lakes,  or  streams,  occupied  dwellings,  or 
other  faculties,  and  archeological,  his¬ 
torical,  or  cultural  sites  .should  be  In¬ 
cluded.  Infoi-matlon  concerning  required 
cuts  and  fills  during  the  con.strucUon  of 
roads  and  the  ICKution  should  also  be 
furnished. 

All  construction  practices  neces.sary  U> 
accommodate  potential  geologic  huverds 
should  be  dLscusserl  under  Uic  appropri¬ 
ate  Items  of  the  plan. 

13.  Lessee’s  or  operator's  representa¬ 
tive.  Include  the  name,  address,  and 
lUinne  number  of  the  k's.sec’s  or  ojier- 
a tor's  field  representative  who  is  rcsiKir.- 
sible  for  a.'isuring  compliance  with  Uie 
approved  .surface  u.*;!*  mid  operations 
plan. 

14.  Ccrtifu'dl ion.  Tlie  following  slate- 
ment  Is  to  be  Inconioratod  In  the  plan 
and  must  be  .sigiu'd  by  Uic  li;.'-.‘'ecs  or 
opci'iitor’.s  fiebl  ropreseiiLativc  who  Is 
Identified  in  Item  No.  13  of  Uie  i  Ian: 

Ilu-rrby  ..riliry  bcU  T.  or  i.i-t  n.  ;i  Or-r  n.y 
dlroct  sn|»orvlsiiiT>.  h  ivr  ri  <  •'■0  t!'**  pro¬ 


posed  drlllslto  and  roiUe;  that  I  am 

faniUlar  with  the  coudltlon.s  which  presently 
ext.st,,  that  the  statementa  made  In  this  plan 
are,  m  host  of  r.iy  know  lodge,  true  and 
e.oriTrl.  and.  that  the  work  B.*«oclated  with 
tho  <.per  iMoos  projioscd  herein  will  be  per- 

forme<l  by  —  —  - - and  Ita  con- 

trficUirK  subcontractors  In  conformity  with 
this  plan  and  tho  temv?  and  conditions  under 
whloh  It  l.H  approved. 

Date 

Name  and  Title 

IV.  Environmkntai.  Analysks 

RCQX'IHKMI'.NTS 

V»  hen  an  application  for  penult  to  drill 
Is  received,  an  onute  inspection  normally 
will  be  required.  If  made,  it  will  include 
the  District  Engineer  or  Area  OU  and 
Gas  Supervisor,  the  lessee  or  operator, 
the  Federal  surface  management  agency, 
and  others  ineUidlug  the  dirt  contractor, 
as  approjir’ate.  The  purpose  of  tlhs  In- 
.spectlon  will  be  to  select  the  most  feasible 
and  environment.all.y  arceptable  areas  for 
well  .sit-es  (considering  geologic  factors 
and  Federal  and  State  regubitlcn.s) ,  ac¬ 
cess  rood.s  and  oMv'r  pniposod  surface 
u.so  area.';  .^c^•n^lll:1^dv,  losscee  and  opera¬ 
tor;;  rwe  eo.'oiira'-'.ed  to  d(\sig7t.'i t>'  ruturc 
devcloi.moT'.t  or  drlblih:  .sites  .so  that  .s>  \  - 
er.il  location.^  m.’.y  be  inspected  at  or.n 
time 

When  such  an  insneetion  Is  made,  on 
environmental  analy.'d.s  will  usually  be 
prepared  by  the  l»istr1rt  Engincoror  Aic.i 
0)1  and  Oas  Supervisor.  Said  analysis  will 
Identify  methods  for  mitigating  the  po¬ 
tential  aclver.se  env’ronmental  effects  a.-- 
soel'ited  with  the  .oi-f*pnsed  operation  and 
will  be  the  ha.si,s  of  the  approving  ofTi- 
cinl’s  determination  as  to  whether  appro¬ 
val  of  the  proposed  activity  would  consti¬ 
tute  a  ma.ior  Federal  action  significantly 
affecting  the  quality  of  the  luunan  en¬ 
vironment  as  defined  by  Section  102(2* 
(C)  of  the  National  Environmental  Policy 
•  Act  of  1969.  Any  su-cace  protection  and 
reliabilitatlon  requirements  specified  by 
the  Federal  surface  m.inagement  agency 
will  normally  be  made  a  part  of  any  sub¬ 
sequently  approved  permit  or  and/or  the 
.surface  use  and  operations  plan. 

Due  to  the  probability  of  a  required  on¬ 
site  In.sireetlon.  the  required  input  from 
other  Fedeml  agencies,  and  the  v.aria- 
tlnns  In  the  level  of  drilling  aettvlty.  Ic';- 
.see.s  and  operators  are  cncour.agcd  to  fib* 
nppUratloiis  well  in  advance  of  the  time 
vvlicii  it  Is  desired  to  coininemi'  opera 
lion:;. 

V.  Arrr.ovAL  or  .St  csi  iici.n'c  Oi yuations 

Before  repairing,  deepening,  or  condi¬ 
tioning  a  well,  a  iletailcd  written  state¬ 
ment  of  the  plan  of  work  must  he  filed  oa 
Form  9-331  or  9-331 C  with  the  Dlstrlcl 
Engineer  or  Area  Oil  and  Giu>  Supervlsoi 
and  appioval  obtained  before  the  work  i; 
started.  Any  propo.''ed  change  in  any  suol 
plan  of  work  must  also  receive  the  prloi 
apju'oval  of  the  District  Engineer  or  Arex 
Oil  and  Gas  Supervisor. 

I.e.ssee.s  and  operators  are  also  requlrec 
to  submit  for  toe  approval  of  toe  Dtstric 
Engineer  or  Area  Oil  and  Gas  Sapervlsoi 
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a  suitable  plan  prior  to  uiulcrtaklnp  any 
subsequent  new  construction,  recon¬ 
struction,  or  alteration  of  exLsting  facili¬ 
ties,  Including  roads,  dams,  linos  or  other 
production  facilities  on  ai\,v  lease  when 
addlltonal  surface  disturbance  will  result. 
Sufficient  Information  mast  he  submit¬ 
ted  to  permit  a  proper  evaluation  of  the 
proposed  surface  disturbing  activities  as 
well  as  any  planned  accommodations 
necessary  to  mitigate  potential  adverse 
environmental  effects. 

The  environmental  analysis  procedures 
discussed  in  Section  IV  of  tills  Notice 
will  also  apply  to  such  subsequent  oper¬ 
ations  which  have  the  potential  for  sig¬ 
nificant  surface  disturbance  alUiough 
these  requirements  may  be  somewhat  less 
in  established  producing  areas. 

VI.  Agreement  for  Rehabilitation  of 
Privately-Owned  Surface 

Where  the  surface  is  privately  owned 
or  is  owned  by  an  Indian  allottee,  each 
application  for  permit  to  drill  or  to  con¬ 
duct  other  surface  disturbance  activities, 
shall  contain  information  concerning  the 
surface  owner’s  rehabilitation  require¬ 
ments.  A  written  agre«n«at  between  the 
lessee  or  operator  and  the  surface  owner 
is  not  necessary  if  a  letter  from  the  lessee 
or  the  operator  setting  forth  the  surface 
owner’s  rehabilitation  requirements  is 
furnished.  Payment  of  damages  in  lieu 
of  full  restoration  will  not  be  an  accept¬ 
able  substitute  for  a  normal  cleanup  and 
rehabilitation  program. 

If  no  arrangements  have  been  made,  or 
if  information  concerning  such  arrange¬ 
ments  is  not  furnished,  tiic  District  Kn- 
gineer  or  Ai'ca  Oil  and  Gas  Supervisor 
will  request  the  Federal  surface  manage¬ 
ment  agency  to  recommend  the  neces¬ 
sary  surface  restoration  requirements.  In 
such  cases,  the  lessee  or  operator  will  be 
expected  ’to  comply  with  these  rehabili¬ 
tation  requirements,  if  any,  regardless  of 
the  arrangement  made  with  the  surface 
owner.  Provided,  however,  that  subse¬ 
quent  reasonable  requests  by  the  surface 
owner  that  pits,  roads,  and  other  facili¬ 
ties  be  left  Intact  may  be  honored.  If 
written  proof  of  prior  arrangements  has 
been  provided,  the  Federal  surface  man¬ 
agement  agency  will  be  asked  to  recom¬ 
mend  surface  rehabilitation  require¬ 
ments  to  the  District  Engineer  or  Area 
Oil  and  Gas  Supervisor  giving  full  con¬ 
sideration  to  the  preferences  of  the  land- 
owner. 

VI.  Well  Abandonment 

No  well  abandonment  operations  may 
be  commenced  in  tiie  absence  of  the  prior 
approval  of  the  District  Engineer  or  Area 
Oil  and  Gas  Supervisor.  However,  the 
Federal  surface  management  agency  may 
request  additional  surface  rehabilitation 
measures  at  abandonment  and  these  re¬ 
quirements  are  normally  made  a  part  of 
the  Geological  Survey's  approval  of 
abandonment.  Upon  completion  of  the 
abandonment  and  rehabilitation  oper¬ 
ations,  the  Ic.ssee  or  operator  should 
notify  the  District  Engineer  or  Area  Oil 
and  Gas  Supeiwlsor  that  the  location  is 
ready  for  Inspection.  However,  final 
abandonment  will  not  be  approved  until 


the  surface  rohabilitatioii  work  reejuirod 
by  the  drilling  permit  or  abandonment 
notice  has  been  completed  and  the  re- 
qulrc<l  vcgeU'xtUui  is  established  to  the 
.satlsfiujtion  of  tlie  a|)propiiate  Fodcr.'il 
surface  inana+'cmcnt  ageiicy. 

VIT.  Watch  Well  Conversion 

The  oranplotc  abandonment  of  a  well 
which  ha-s  encountered  usable  fresh  wa¬ 
ter  will  not  be  approved  if  the  Federal 
surface  management  agency  determines 
it  wants  to  acquire  the  well.  If,  at  aban¬ 
donment,  the  Federal  surface  manage¬ 
ment  agency  elects  to  assume  further  re¬ 
sponsibility  for  tlie  well,  it  will  reimbur.se 
the  lessee  or  operator  for  the  cost  of  any 
recoverable  casing  left  in  the  hole  solely 
because  It  Is  to  be  completed  as  a  water 
well.  The  le.s.see  or  operator  will  abandon 
the  well  to  the  base  of  the  deepest  fresh 
water  zone  of  interest  as  required  by  the 
District  Engineer  or  Area  Oil  and  Gas 
Supervisor  and  will  complete  the  surface 
cleanup  and  rehabilitation  as  required 
by  the  drilling  permit  or  abandonment 
notice  Immediately  upon  completion  of 
the  conversion  operations. 
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National  Park  Service 
BOSTON  NATIONAL  HISTORICAL  PARK 
ADVISORY  COMMISSION 
Notice  of  Meeting 

Notice  Is  hereby  given  in  Accordance 
with  the  Federal  Advisory  Committee 
Act.  Public  Law  92-463.  that  a  meeting  of 
the  Ho.ston  National  Historical  Park  Ad¬ 
visory  Commls.slon  will  be  held  at  10:00 
a  m.  on  December  8,  1975,  at  the  North 
Atlantic  Regional  Office,  Room  715,  150 
Causeway  Street.  Boston,  Massachusetts. 

The  Commission  was  established  by 
Public  Law  93-431  to  advise  the  Secre¬ 
tary  of  the  Interior  on  matters  relating 
to  the  development  of  the  Boston  Na¬ 
tional  Historical  Park. 

The  members  of  the  Advisory  Com¬ 
mission  are  as  follows: 

Mr.  Richard  A.  Berenson,  Chairman,  Brook¬ 
line,  Massachusetts. 

Dr.  Evelyn  Murphy,  Lexington,  Massaheu- 
setts. 

Mr.  Byron  D.  Rushing,  Boston,  Massachu¬ 
setts. 

Mrs.  Katherine  D.  Kane,  Boston,  Massachu¬ 
setts. 

Mr.  Maurice  P.  O'Shea,  Charlestown,  Massa¬ 
chusetts. 

Mr.  Ouy  A.  Benluatl,  Boston,  Massachu¬ 
setts. 

The  matters  to  be  discussed  at  this 
meeting  include : 

1.  The  role  of  National  Parke  Service  ad¬ 
visory  comml.ssiou.s. 

2.  The  organ i'/.afcion  of  the  Coinmi.ssion. 

3.  Status  of  funding. 

4.  Status  of  park  .administration  and  op¬ 
erations. 

6.  StatuB  of  cooperative  agreement. 

6,  A  review  of  alternative  plans  for  the 
managcinent.  development  and  use  of  the 
resources  Included  within  the  Boston  Na¬ 
tional  Historical  Park. 

Tlie  meeting  will  be  ojicn  to  the  pub¬ 
lic.  However,  facilities  and  space  are  lim¬ 
ited,  and  It  Is  expected  that  not  more 
than  25  persons  will  be  able  to  attend 


the  .se.s.sion.s.  Any  inoniber  of  the  public 
may  file  with  the  committee  a  written 
.statement  concerning  the  matters  te  be 
di.s('u.';.srd. 

J*ci'.son.s  wishing  further  liifm-mation 
concerning  this  niceling,  or  who  wish  to 
.submit  writiun  statemenLs,  may  contact 
Hugh  D.  Ouniey.  Project  Mnnaper. 
Boston  National  Historical  Park  at 
G17-223-3777.  Minutes  of  the  meeting 
will  be  available  for  public  inspection 
four  weeks  after  the  meeting  at  the  of¬ 
fice  of  the  North  Atlantic  Region.  150 
Causeway  Street.  Boston.  Massachusetts, 

Doled:  October  23.  1975. 

Jerry  D.  Wagers, 
Regional  Director. 
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NORTH  ATUNTIC  REGION  ADVISORY 
COMMISSION 

Notice  of  Meeting 

Notice  Is  hereby  given  in  accordance 
with  the  Federal  Advisory  Conunlttee 
Act,  that  a  meeting  of  the  North  Atlantic 
Region  Advisory  Commission  will  be  held 
at  9  a.m.,  e.d.L  on  December  4,  1975 
through  4:30  p.m.  on  D^^ember  5.  1975, 
at  Minute  Man  National  Historical  Park, 
Lexington,  Massachasetts, 

The  purpose  of  the  Commission  Is  to 
provide  for  the  free  exchange  of  ideas 
between  the  National  Park  Service  and 
the  public,  and  to  facilitate  the  solicita¬ 
tion  of  advice  or  oUier  council  from 
members  of  the  public  on  problems  and 
programs  pertinent  to  the  North  Atlantic 
Region. 

The  members  of  the  Commls.slon  are 
as  follows: 

Mr.  John  N.  Cole, 

Brunswick,  Maine. 

Ms.  Antoinette  P.  Downing. 

Providence,  Rhode  Island. 

Mrs.  Arthur  Penske, 

Green  Village,  New  Jersey. 

Mr.  Charles  H.  W.  Poster, 

Needham,  Massachusetts. 

Mr.  George  T,  Hamilton,  Dover,  New  Hamp¬ 
shire. 

M.  John  P.  Keith,  Hartsdale,  New  York. 

Mr.  Frederick  R.  Mlcba,  Ontario,  New  York. 
Mr.  WUllam  A.  Nlerlng,  Gales  Ferry.  Connec¬ 
ticut. 

Mr.  William  B.  Plnney,  Charlotte,  Vermont. 

The  purfiose  of  this  meeting  Is  as 
follows : 

1.  Briefing  by  the  North  Atlantic  Regional 
Director  on  current  events  In  the  Region. 

2.  Discuss  and  prepare  final  report  of 
Springfield  Armory  visit. 

3.  Receive  and  discuss  report  of  AciVdla. 
National  Park  vl.slt. 

4.  nio  final  disr.u;.;:ion  of  Urban  P.irk  and 
RocTeatlon. 

5.  niscu.sslon  of  N.iUonal  Park  Service 
Plauuliig  I’rocodurc. 

The  meeting  will  be  open  to  Ih.e  public. 
However,  facilities  and  space  for  accom¬ 
modating  members  of  the  public  are  lim¬ 
ited,  and  persons  will  be  accommodated 
on  a  first  come,  first  served  basis.  There 
will  be  a  tour  of  Minute  Man  Nationa’ 
Historical  Park  beginning  at  the  Shera¬ 
ton  Lexington,  Concord  at  9  AM,  Decem¬ 
ber  4,  1975  and  ending  at  12  noon  at  the 
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State  of  Oregon 

DEPARTMENT  OF  ENVIRONMENTAL  QUALITY 


To: 

From: 

Subject: 


Date:  September  2,  1975 


Mr.  R.  E.  Corcoran,  State  Geologist 
Department  of  Geology  and  Mineral  Industries 

Mr.  Loran  Kramer,  Director 
Department  of  Environmental  Quality 

SPECIAL  CONDITIONS  TO  APPLY  TO  ALL  DEEP  VJELL  EXPLORATORY  DRILLING 
OREGON 


1.  If  a  geothermal,  mineral  or  petroleum  resource  of  commercial 
Interest  is  discovered,  no  drilling  of  additional  wells  or 
operations  in  connection  therewith  shall  commence  until  an 
Environmental  Impact  Statement  has  been  prepared  for  utilizing 
and  developing  the  resource. 

2.  Prior  to  commencement  of  any  drilling  activities  where  drilling 
depth  is  expected  to  be  in  excess  of  1,000  feet,  detailed  plans 
and  specifications  shall  be  submitted  to  and  approved  by  the 
Department  of  Environmental  Qiiallty  for  collection  and  disposal 
of  drill  cuttings  and  mud,  and  other  potential  waste  materials. 

3.  A  contingency  plan  shall  be  submitted  to  the  Department  of 
Geology  and  Mineral  Industries  prior  to  any  deep  well  drilling 
activities  outlining  the  following  Information  procedures. 

a.  Measures  taken  to  prevent  emergency  conditions  or  unplanned 
discharges,  such  as  blowouts. 

b.  A  description  of  preventive  facilities  to  contain  or  treat 
unplanned  discharges. 

c.  The  reporting  system  to  be  used  to  alert  facility  management 
and  appropriate  legal  authorities. 

d.  A  list  of  personnel  and  equipment  available  to  respond  to 
emergency  conditions. 

4.  Upon  determination  of  the  Director  of  the  Department  of 
Environmental  Quality  or  the  Director  of  the  Department  of 
Geology  and  Mineral  Industries  that  any  activities  conducted 
by  the  permittee  in  relation  to  its  drilling  operations  or 
activities  may  tend  to  or  will  cause  damage,  hazards,  pollution 

or  risk  to  the  environment  of  Oregon  or  ^inay  violate  any  conditions 
of  permits  Issued  by  the  aforementiond  departments,  the 
permittee  shall  when  notified  either  orally  or  in  x^itlng 
by  the  Director  of  either  department  immediately  cease  and 
desist  its  drilling  operations  or  activities  until  the  problem 
has  been  corrected. 
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5.  All  drilling  processes  and  all  waste  mud  and  waste  waters 
collection,  treatment  and  disposal  facilities  shall  be  . 
operated  and  maintained  at  all  times  In  a  manner  which 
will  prevent  a  direct  discharge  or  indirect  discharge  of 
any  waste  mud  and  waste  waters  to  the  waters  of  the  state. 

6.  All  waste  mud  and  waste  waters  are  to  be  discharged  into 
self-contained,  non-overflow  holding  ponds. 

7.  All  access  roads,  trails,  drainage  systems  and  the  drilling 
site  shall  be  constructed  and  maintained  to  minimize  soil 
disturbances,  control  erosion  and  prevent  channeling. 

All  refuse  shall  be  disposed  of  at  a  refuse  site  which  has 
a  valid  permit  from  the  Department  of  Environmental  Quality. 

9.  No  geothermal  waters,  mineralized  waters,  oily  waters  or  other 

waters  or  substances  which  might  cause  the  Water  Quality  Standards 
of  the  State  of  Oregon  to  be  violated  shall  be  discharged  or 
otherwise  allowed  to  reach  any  of  the  waters  of  the  state  unless 
a  permit  for  the  discharge  has  been  issued  by  the  Department  of 
Environment  Quality. 

10.  Sanitary  wastes  shall  be  disposed  of  in  chemical  or  gas  fired 
toilet  facilities  which  have  been  installed  in  accordance  with 
the  recommendations  of  the  Department  and  the  local  county 
health  department  or  by  other  approved  means, 

11.  In  the  event  a  breakdown  of  equipment  or  facilities  causes  a 
violation  of  any  of  the  conditions  of  this  permit  or  results 
in  any  unauthorized  discharge,  the  permittee  shall: 
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a.  Immediately  take  action  to  stop,  contain  and  clean 

up  the  tinauthorized  discharges  and  correct  the  problem. 

b.  Immediately  notify  the  Department  of  Environmental  Quality 
and  the  Department  of  Geology  and  Mineral  Industries  so 
that  an  investigation  can  be  made  to  evaluate  the  impact 
and  the  corrective  actions  taken  and  determine  additional 
action  that  must  be  taken. 

c.  Submit  a  detailed  written  report  describing  the  breakdown, 
the  actual  quantity  and  quality  of  resulting  waste  dis¬ 
charges,  corrective  action  taken,  steps  taken  to  prevent 

a  recurrence  and  any  other  pertinent  information. 

Compliance  with  these  requirements  does  not  relieve  the 
permittee  from  responsibility  to  maintain  continuous 
compliance  with  the  conditions  of  this  permit  or  the 
resulting  liability  for  failure  to  comply. 

12,  Authorized  representatives  of  the  Department  of  Environmental 
Quality  or  the  Department  of  Geology  and  Mineral  Industries 
shall  be  permitted  access  to  the  premises  of  all  facilities 
owned  and  operated  by  the  permittee  at  all  reasonable  times 
for  the  purpose  of  making  inspections,  surveys,  collecting 
samples,  obtaining  data  and  carrying  out  other  necessary 
functions  related  to  this  permit. 
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APPENDIX  IV 


STATEWIDE  OVERVIEW  OF  POSSIBLE 
DEVELOPMENT  ON  FEDERAL  OIL 
AND  GAS  LEASES  IN  OREGON 
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STATEWIDE  OVERVIEW  OF  POSSIBLE 
DEVELOPMENT  ON  FEDERAL  OIL 
AND  GAS  LEASES  IN  OREGON 


Introduction 


This  appendix  is  an  overview  of  the  development  which  could  occur  on 
Federal  oil  and  gas  leases  in  Oregon.  The  number  and  location  of 
leases  and  pending  applications  in  the  State  are  described;  and  the 
possible  levels  of  ensuing  oil  and  gas  exploration  and  production 
activities  are  considered. 

The  anticipated  environmental  effects  of  exploration  and  production 
activities  are  analyzed  in  the  main  body  of  environmental  analysis 
records  prepared  for  individual  blocks  of  lease  applications. 

If  commercial  quantities  of  oil  or  gas  are  found  in  the  State,  trans¬ 
portion  facilities  would  be  required;  and  discoveries  of  oil  could 
lead  to  the  construction  or  enlargement  of  refineries.  Analysis  of 
the  environmental  effects  of  transportation  and  refining  facilities 
is  beyond  the  scope  of  the  environmental  analyses  of  the  lease  applica¬ 
tions.  However,  the  potential  for,  and  possible  magnitude  of,  pipeline 
and  refinery  construction  are  examined  in  this  appendix.  The  principal 
environmental  permit  and  certification  processes  required  of  proposed 
pipeline  and  refinery  projects  in  Oregon  are  also  described. 

As  of  February  9,  1976,  212  applications  for  Federal  oil  and  gas  leases 
were  on  file  in  Oregon.  The  applications  covered  387,636  acres.  In 
addition,  193,467  acres  were  already  under  lease.  The  total  area 
included  in  both  existing  leases  and  pending  applications  was  581,103 
acres.  Areas  containing  Federal  leases  and  pending  lease  applications 
in  Oregon  are  shown  in  Figure  1. 

Exploratory  Drilling 

If  pending  lease  applications  were  approved,  at  least  four  or  five 
exploratory  wells  probably  would  be  drilled  on  Federal  or  intermingled 
private  or  State  land  during  the  next  several  years.  If  early  tests 
were  favorable,  20  or  more  wildcat  wells  might  be  drilled  on  lease 
blocks  containing  Federal  lands. 

Many  Federal  oil  and  gas  leases  expire  without  being  explored  for  oil 
and  gas.  This  is  particularly  true  outside  areas  classified  by  the 
U.S.  Geological  Survey  as  known  geologic  structures.  Since  there  are 
no  known  geologic  structures  in  Oregon,  exploratory  oil  and  gas  wells 
probably  would  be  drilled  on  a  relatively  small  percentage  of  the 
leases  during  the  next  several  years.  If  oil  or  gas  x^ere  discovered, 
additional  exploratory  wells  would  be  drilled. 
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FIGURE  I  Areos  containing  Federal  Oil  and  Gas  Leases  and  Pending  Application  for  Federol  Oil  and  Gos  Looses 

in  Oregon,  os  of  February  9, 1976. 


The  petroleum  industry's  interest  in  exploration  for  oil  and  gas  in 
Oregon  has  fluctuated  over  the  years,  but  it  now  appears  to  be  increasing. 
One  indication  of  industry  interest  in  the  State  is  the  acreage  of  Federal 
oil  and  gas  leases.  The  total  area  included  in  Federal  leases  in  Oregon 
dropped  from  a  peak  of  1,079,740  acres  in  1956  to  22,892  acres  in  1967. 
Since  1967,  the  acreage  leased  or  under  application  has  risen  steadily; 
in  early  1976,  it  stood  at  581,103  acres.  Oil  companies  also  were 
reported  to  be  leasing  substantial  areas  of  private  land  in  1975  and 
early  1976,  particularly  in  the  Willamette  Valley. 

Exploration  activities  increased  in  the  State  in  1975,  and  it  appears 
that  the  momentum  will  extend  at  least  through  the  next  two  to  three 
years.  Mobil  Oil,  the  major  applicant  for  Federal  leases  in  western 
Oregon,  conducted  geophysical  and  geochemical  sampling  surveys  in  the 
State.  Reichold  Energy  Corporation  and  Northwest  Natural  Gas  Company 
drilled  four  dry  holes  in  western  Oregon  in  1975  in  search  of 
natural  gas. 

The  number  and  location  of  lease  and  lease  application  blocks  provide 
a  general  indication  of  the  number  and  location  of  exploratory  wells 
which  might  be  drilled  during  the  next  several  years.  Identification 
of  lease  blocks  in  some  areas  is  complicated  by  the  intermingling 
of  leaseholds  and  lease  applications  of  two  or  more  companies.  However, 
there  appear  to  be  about  15  lease  or  lease  application  blocks  on  Federal 
lands  in  the  State  at  the  present  time . 

If  the  first  well  drilled  in  a  lease  block  is  unsuccessful,  it  might 
be  the  only  well  drilled  in  the  block  during  the  current  cycle  of 
exploratory  activity.  Many  years  may  pass  before  the  current  or  a 
succeeding  lessee  concludes  that  another  well  is  warranted.  Wells 
might  not  be  drilled  in  some  blocks  if  exploration  of  nearby  blocks 
is  unsuccessful.  Other  blocks  might  remain  unexplored  because  of  the 
inability  of  the  lessee  to  secure  financing  for  a  drilling  operation. 

In  a  large  block  held  by  a  large  company,  two  or  more  dry  holes  might 
be  drilled  before  drilling  operations  are  stopped. 

Almost  all  of  the  pending  lease  applications  for  Federal  lands  in 
western  Oregon  were  filed  by  Mobil  Oil;  and  if  a  significant  portion 
of  the  applications  is  approved,  it  is  likely  that  more  than  one 
exploratory  well  will  be  drilled  in  the  company's  large  lease  block. 

A  petroleum  engineer  for  the  Oregon  Department  of  Geology  and  Mineral 
Industries  believes  that  the  company  is  planning  to  drill  several  deep 
test  holes  in  the  next  two  to  three  years.  (1) 

Approximately  one  acre  is  required  for  the  drill  pad  for  an  exploratory 
well .  Somewhat  more  land  would  be  needed  on  sloping  land .  On  a  well- 
per-well  basis,  more  land  might  be  disturbed  in  the  construction  of 
drill  pads  in  western  than  in  eastern  Oregon.  Because  of  the  road 
system  already  developed  to  harvest  timber  and  the  cost  of  road 
construction  in  steep  terrain,  most  wildcat  wells  in  western  Oregon 
probably  would  be  drilled  in  locations  which  minimize  the  need  for 
temporary  access  roads.  In  eastern  Oregon,  wildcat  wells  would  be  more 
likely  to  require  the  construction  of  access  roads. 
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Oil  and  Gas  Production 


Recent  experience  of  the  oil  and  gas  industry  in  the  United  States 
may  provide  a  general  indication  of  the  possible  outcome  of  oil 
and  gas  exploration  in  Oregon.  As  indicated  in  Table  1,  the  chances 
of  discovering  a  significant  recoverable  reserve  of  oil  or  gas  in 
the  nation  in  1974  were  approximately  1  in  every  59  new-field  wildcat 
wells  drilled.  I'Jhen  a  significant  discovery  was  made  in  19  74,  the 
odds  were  greater  than  9  to  1  that  the  area  of  the  field  would  be  less 
than  2  square  miles . 
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TABLE  1 


Nmj-FIELD  WILDCAT  W^.LLS  DRILLED  IN  U.S.  IN  1974: 
NUMBER  AND  PERCENT  OF  DRY  HOLES 
AND  PRODUCERS  BY  CLASS  OF  OIL  AND  GAS  FIELD 


Class  V 
of 

Field 


I .  Producers 

A.  Significant 

A 

B 

C 

D 


B.  Not  Significant 


Total  Recoverable  3/ 
Reserves  by  Field  ~ 
Class 


Oil 


Gas 


(Mlll.Brls.)  (Bill. Cu. Ft.) 


Area  of  Oil  Fields  1^/ 
Denver- 

Julesburg  Cali- 

Basin.  Co.  fornia 

(Sq.  Mi . ) 


(Sq.  Mi.) 


+50 

+300 

25-50 

150-300 

9.7 

1.7 

10-25 

60-150 

5.2 

1.1 

1-10 

6-60 

1.4 

0.4 

E 

F 


Less  than  1  Less  than  6 
Abandoned 


0.6 


0.2 


II.  Dry  Holes 

Total  New-Field  Wildcats  Drilled  in  U.S.  in  1974 


II 


Number  and  Percent  of  2/ 
New— Field  Wildcats 
Drilled  in  1974, 
by  Field  Class 


Number 


805 

(96) 

0 

1 

7 

88 


707 

2 


4847 

5652 


Percent 


14.24 

(1.70) 

0 

0.02 

0.12 

1.56 


12.51 

0.3 


85.76 

100.00 


2]  F.  J.  Wagner,  1975.  "North  American  Drilling  Actlvitv  in  1974  "  n,  a 

Association  of  Petroleum  GeoloMat..  Vol.  53,  BuUetln^_the_American 

3/  Field  classifications  and  "significance"  criteria  established  by  .imerican  Association  of  Petroleum  Geologists 


All  of  the  189  oil  and  gas  wells  drilled  in  Oregon  since  1902  have 
been  dry  holes.  In  the  opinion  of  the  staff  of  the  Oregon  Department 
of  Geology  and  Mineral  Industries,  however,  "There  is  still  potential 
for  finding  deposits  of  oil  and  gas  in  Oregon  in  spite  of  many  past 
drilling  failures  ....  Results  of  deep  drilling  have  been  generally 
discouraging,  but  they  have  shown  that  there  is  a  thick  section  of 
marine  sedimentary  rocks  and  that  at  many  locations  porous  and 
permeable  sands  exist  within  the  stratigraphic  section."  (2)  Past 
drilling  in  the  State  has  produced  numerous  shows  of  oil  and  gas, 
but  none  has  been  in  commercial  quantities. 

One  indication  of  the  chances  of  discovering  commercial  quantities 
of  oil  and  gas  in  Oregon  may  be  the  discovery  rate  for  all  new-field 
wildcat  wells  in  the  country.  As  indicated  in  Table  1,  of  the  5652 
new-field  wildcat  wells  drilled  in  the  United  States  in  1974,  805 — 
or  one  in  seven — were  finished  as  producers.  However,  only  96 — 
or  one  in  59— resulted  in  the  discovery  of  fields  with  significant 
recoverable  reserves.  (3)  The  American  Association  of  Petroleum 
Geologists  considers  significant  reserves  to  be  those  over  one 
million  barrels,  the  amount  required  to  meet  the  country’s  petroleum 
demand  for  one  and  one-half  hours.  The  percentage  of  significant 
oil  or  gas  finds  in  total  new-field  wildcat  wells  drilled  in  the 
United  States  declined  from  over  three  percent  in  the  late  1940 ’s 
to  1.7  percent  in  1974.  (4) 

Recent  drilling  experience  also  provides  an  indication  of  the  size 
of  field  most  likely  to  be  discovered.  Over  the  years,  a  growing 
percentage  of  the  significant  discoveries  has  been  in  smaller  fields. 

In  the  late  1940 ’s,  20  to  25  percent  of  the  significant  oil  and  gas 
discoveries  were  in  Class  "D"  fields,  the  smallest  fields  in  the 
American  Association  of  Petroleum  Geologists’  rankings.  (5)  As 
indicated  in  Table  1,  88  of  the  96  significant  new-field  discoveries 
in  1974,  or  92  percent,  were  in  Class  "D"  fields.  From  1968  to 

1974,  84  percent  of  the  significant  discoveries  were  in  Class  "D" 
fields . 


Table  1  also  relates  classes  of  oil  and  gas  fields,  as  determined  by 
total  recoverable  reserves,  to  the  area  of  oil  fields  in  Colorado 
and  California.  Class  "D"  fields  average  approximately  one-half 
square  mile  in  California  and  one  and  one-half  square  miles  in  the 
Denver- Julesburg  Basin  in  Colorado.  The  average  sizes  of  the  fields 
in  each  class  in  the  Denver- Julesburg  Basin  approximate  those  for 
the  nation  as  a  whole.  (6) 

It  appears,  therefore,  that  if  oil  or  gas  is  found  in  Oregon,  the 

chances  are  better  than  even  that  the  field  will  be  less  than  two 
square  miles  in  size. 
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The  American  Association  of  Petroleum  Geologists  refers  to  Class  "A" 
oil  and  gas  fields  as  "giants."  From  1963  to  1974,  only  3.1  percent 
of  the  significant  discoveries  in  the  United  States  was  in  giant 
fields.  No  giant  fields  were  discovered  in  the  country  in  1973  and 
1974  (1975  data  are  not  available).  (7)  Although  the  chances  of  a 
giant  field  being  discovered  in  Oregon  are  probably  slight,  the 
possibility  remains.  Examples  of  large  oil  fields  in  California 
include  the  46-square  mile  Midway  Sunset  and  60-square  mile  Elk 
Hills  fields.  The  Rio  Vista  and  Sutter  Buttes  fields  are  large 
gas  fields  in  California j  both  are  approximately  one  square  township, 
or  36  square  miles,  in  area.  (3) 

The  amount  of  land  used  in  a  field  for  roads,  well  sites,  and  other 
oil  and  gas  field  facilities  depends  largely  upon  the  well  spacing 
pattern.  Gas  wells  tend  to  be  more  widely  spaced  than  oil  wells. 

Typical  spacing  patterns  in  recently  developed  fields  in  California 
are  10  acres  per  well  in  oil  fields  and  160  acres  per  well  in  gas 
fields.  (9)  In  the  Rocky  Mountain  area,  spacing  patterns  range 
from  40  to  160  acres  per  well  in  most  oil  fields  developed  in 
recent  years  and  from  160  to  640  acres  per  well  in  gas  fields.  (10) 

The  administrative  rules  of  the  Oregon  Department  of  Geology  and  Mineral 
Industries  require  a  minimum  spacing  pattern  of  40  acres  per  well  unless 
a  different  spacing  pattern  is  approved  by  the  department ^'s  governing 


board . 


With  a  40-acre-per-well  spacing  pattern,  approximately  12.8  acres 
per  square  mile  may  be  used  for  well  sites,  roads,  and  other  facillt 

with  a  320-acre-per-well  spacing  pattern,  about  6.4  acres  per  square 
mile  may  be  used. 


If  a  small,  two  square  mile  field  is  discovered  in  Oregon,  the 

amount  of  land  used  in  the  field  may  range  from  approximately  13  to 

more  than  25  acres.  If  a  large,  50-square  mile  field  is  discovered, 

more  than  640  acres  may  be  used  for  roads,  well  sites,  and  other 


facilities . 


Transportation  and  Refining  Facilities 


If  commercial  quantities  of  natural  gas  were  discovered  in  Oregon 
it  probably  would  be  sold  to  natural  gas  utilities  with  mArkpr-ino’ 


,„ajor  existing  natural  gas  pipelines. 
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FIGURE  2 
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SOURCE:  Oregon  Office  of  Energy  Research  and  Planning, 

Transition:  A  Report  to  the  Oregon  Energy  Council. 

January  1 ,  J975. 
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If  the  route  of  a  proposed  gas  pipeline  crossed  Federal  lands, 
the  land-administering  agency  would  prepare  an  environmental 
assessment  or  analysis  record  before  issuing  a  right-of-^ay . 

(The  environmental  impacts  of  flowlines — as  distinct  from  pipelines — 
constructed  on  the  leasehold  to  carry  gas  from  the  wellhead  to  a 
central  collection  point  would  be  analyzed  by  the  U.S.  Geological 
Survey  and  the  land-administering  agency  after  the  lesses  submitted 
a  proposed  surface  use  plan  for  the  leasehold.)  If  anticipated 
environmental  impacts  of  the  proposed  pipeline  or  public  interest 
were  determined  to  be  significant,  an  environmental  impact 
statement  would  be  prepared. 

In  1975,  the  Oregon  Legislature  passed  legislation  requiring 
proponents  of  natural  gas  pipelines  16  inches  or  greater  in 
diameter  and  5  miles  or  longer  in  length  to  obtain  a  site 
certificate  from  the  Oregon  Energy  Facility  Siting  Council.  The 
certificate  is  to  contain  conditions  "for  the  protection  of  public 
health  and  safety."  The  council  is  authorized  to  commission 
a  study  of  "any  aspect  of  the  proposed  energy  facility."  (11) 

The  Oregon  Department  of  Energy,  the  Council’s  administrative  arm, 
published  draft  site  certificate  application  rules  for  pipelines  in 
February  1976.  The  proposed  rules  would  require  pipeline  proponents 
to  describe  the  environmental  impacts  of  the  proposed  pipeline. 

The  Office  of  Pipeline  Safety,  U.S,  Department  of  Transportation, 
and  the  Oregon  Public  Utility  Commission  regulate  the  construction 
and  operation  of  gas  pipelines  to  insure  safety  standards  are  met. 

Oil  produced  on  Federal  leases  in  Oregon  could  be  refined  (a)  within 
the  State  at  existing  refineries,  refineries  now  being  planned,  or 
refineries  built  specifically  to  refine  crude  oil  produced  in  the 
State;  or  (b)  in  neighboring  states  such  as  California  or  Washington. 

At  the  present  time,  there  are  three  small  refineries  in  Oregon:  all 
are  located  in  Portland  (12) : 


Company 


Capacity 


Chevron  Asphalt 
Nu-Way  Oil 

Ager  &  Davis  Refining 


18,000  barrels  asphalt  per  day 
2,000  barrels  lubricants  per  day 
3,500  barrels  mixed  grade  oil  per  day 


Plans  have  been  announced  for  three  new  refineries  in  the  State  (13): 


Company 


Proposed 

Location 


Proposed 

Capacity 


Columbia  Independent 


Refiners 
Cascade  Energy 
Charter  Energy 


Portland 
Rainier 
St.  Helens 


50,000  barrels  per  ^ay 
30,000  barrels  per  day 
52,400  barrels  per  day 


A-IV-7 


If  oil  were  produced  in  Oregon,  it  might  replace  some  of  the  feed 
stocks  which  the  new  refineries  would  otherwise  have  to  import  from 
outside  the  State, 

If  oil  produced  in  Oregon  were  not  refined  within  the  State,  it 
probably  would  be  transported  either  to  refineries  in  the  Puget 
Sound  area  in  Washington  or  to  California.  At  present,  about 
60  percent  of  the  petroleum  products  consumed  in  Oregon  are 
refined  in  the  Puget  Sound  area.  (14) 

Unlike  natural  gas,  many  miles  of  new  pipeline  might  be  constructed 
to  transport  oil  produced  in  the  State.  There  are  two  petroleum 
product  pipelines  but  no  crude  oil  pipelines  in  the  State.  Other 
transportation  modes  might  also  be  used. 

The  site  certification  process  cited  previously  for  natural  gas 
pipelines  in  Oregon  also  applies  to  crude  oil  and  petroleum  product 
pipelines  six  inches  or  greater  in  diameter  and  five  miles  or 
longer  in  length.  If  a  proposed  petroleum  pipeline  crossed  Federal 
lands,  the  environmental  impacts  of  the  pipeline  would  be  assessed 
by  the  land-administering  agency. 

At  the  present  time,  the  Oregon  Energy  Facility  Siting  Council’s 
site  certification  process  for  energy  facilities  does  not  apply  to 
refineries.  (15)  However,  before  a  refinery  could  be  built  in 
Oregon,  air  contaminant  and  waste  discharge  permits  would  be 
required  from  the  Oregon  Department  of  Environmental  Quality. 

Air  Contaminant  Discharge  Permit:  In  addition  to  requiring  the 
permit  applicant  to  limit  emissions  to  levels  stipulated  in 
State  regulations,  the  State  permit  also  is  used  to  implement  the 
U.S.  Environmental  Protection  Agency’s  regulations  in  Title  40,  Code 
of  Federal  Regulations,  Part  60,  "Standards  of  Performance  for 
Certain  Nex«7  Stationery  Sources."  Performance  standards  for 
particulate  matter,  carbon  monoxide,  and  sulfur  dioxide  emissions 
from  petroleum  refineries  are  included  in  Subpart  A  of  the  Federal 
regulations  and  in  Section  25-000.70,  Chapter  340  of  the  Oregon 
Administrative  Rules. 
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Waste  Discharge  Permit:  V\faste  discharge  permits  prescribe  limitations 
on  the  discharp.e  of  wastes  into  ptiblic  waters  or  elsewhere  into  the 
environment  in  a  manner  that  may  affect  the  quality  of  public  waters. 

If  discharges  into  navigable  waters  are  proposed,  the  State’s  permit 
also  serves  as  the  permit  required  under  the  U.S.  Environrp.ntal 
Protection  Agency’s  regulations  in  40  CFR  125  on  the  National  Pollutant 
Discharge  Elimination  System.  Permits  for  refineries  are  based  on 
State  water  quality  standards  and  EPA’s  Effluent  Ouidelines  and. 
Standards  for  Petroleum  Refining  Point  Source  Category  (40  CFR  419). 

Proponents  of  a  refinery  probably  would  also  be  required  to  prepare 
a  Spill  Prevention  Control  and  Countermeasure  Plan.  The  Environmental 
Protection  Agency’s  regulations  on  ’’Oil  Pollution  Prevention  in  Non- 
Transportation  Related  Onshore  and  Offshore  Facilities  (40  CFR  112) 
require  such  a  plan  for  non-transportation  related  facilities"  .  .  . 
that  have  discharged  or  could  reasonable  be  expected  to  discharge 
oil  in  harmful  quantities,  as  defined  in  40  CFR  Part  110,  into  or 
upon  the  navigable  waters  of  the  United  States  or  adjoining  shorelines  . 
Most  refineries  probably  would  be  located  at  sites  where  there  would 
be  a  reasonable  expectation  that  harmful  quantities  of  oil  could 
be  discharged. 
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